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handling newly listed or identified 
hazardous wastes that have been 
treated, stored, or disposed of at the 
facility prior to the effective date of the 
rule establishing the new listing or 
identification.

(4) Changes during closure of a facility 
or of a unit within a facility made in 
accordance with an approved closure 
plan.

(J5) Changes necessary to comply with 
an interim status corrective action order 
issued by EPA under section 3008(h) or 
other Federal authority, by an 
authorized State under comparable 
State authority, or by a court in a

judicial proceeding brought by EPA or 
an authorized State, provided that such 
changes are limited to the treatment, 
storage, or disposal of solid waste from 
releases that originate within the 
boundary of the facility.

(6) Changes to treat or store, in tanks 
or containers, hazardous wastes subject 
to land disposal restrictions imposed by 
Part 268 or RCRA section 3004, provided 
that such changes are made solely for 
the purpose of complying with Part 268 
or RCRA section 3004.

7. In § 270.73, paragraphs (e) and (f) 
are redesignated as paragraphs (f) and

(g) and a new paragraph (e) is added to 
read as follows:

§ 270.73 Termination of Interim status.
* * * * *

(e) For owners or operators of any 
land disposal unit that is granted 
authority to operate under § 270.72(a)
(1), (2) or (3), on the date 12 months after 
the effective date of such requirement, 
unless the owner or operator certifies 
that such unit is in compliance with all 
applicable ground-water monitoring and 
financial responsibility requirements.
[FR Doc. 89-5088 Filed 3-6-89; 8:45 am)
B4U.INQ CODE 6560-50-M





Tuesday 
March 7, 1989

Part IV

Environmental 
Protection Agency
40 CFR  Part 61
National Em ission Standards for 
Hazardous A ir Pollutants; Regulation of 
Radionuclides; Proposed Rule and Notice 
of Public Hearing



9612 Federal Register / Vol. 54, N a  43 / Tuesday, M arch 7, 1989 / Proposed Rules

ENVIRONMENTAL PROTECTION 
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40 CFR Part 61
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National Emission Standards for 
Hazardous Air Pollutants; Regulation 
of Radionuclides

a g en c y : Environmental Protection 
Agency.
a ctio n : Proposed rule and notice of 
public hearing.

SUMMARY: On December 8,1987, the DC 
Circuit Court granted EPA’s motion for a 
voluntary remand of all radionuclide 
National Emission Standards for 
Hazardous Air Pollutants (NESHAPs) 
and decisions not to regulate certain 
categories of radionuclide emissions 
that had been challenged in petitions for 
review [EDF v. EPA}. The Court ordered 
EPA to propose its regulatory decisions 
for all radionuclide source categories 
within 180 days and to finalize them 
within 360 days. On March 17,1988, the 
Court modified the order to require EPA 
to propose regulatory decisions by 
February 28,1989 and take final action 
by August ,31,1989.

This notice presents the 
Administrator’s reexamination of 
regulatory decisions and issues 
associated with the use of section 112 of 
the Clean Air Act to control the 
emission of radionuclides from the 
following source categories: DOE 
Facilities, Licensees of the Nuclear 
Regulatory Commission and Non-DOE 
Federal Facilities, Uranium Fuel Cycle 
Facilities, Elemental Phosphorus Plants, 
Coal-Fired Boilers, High-level Nuclear 
Waste Disposal Facilities, 
Phosphogypsum Stacks, Underground 
and Surface Uranium Mines, and 
Licensed and Inactive Uranium Mill 
Tailings Piles. It proposes four policy 
alternatives that could be used in setting 
NESHAPs following the DC Circuit's 
decision in NRDC v. EPA, 824 F.2d 1148 
(1987). The decisions that would result 
from application of each of the policy 
approaches to the radionuclide source 
categories are described and the 
resulting standards are proposed. Also 
included is a discussion of the issues 
raised by all the parties to the litigation 
that has surrounded these regulatory 
decisions.

Public hearings will be held to provide 
interested persons an opportunity for 
oral presentation of data, views, or 
arguments concerning these proposed 
actions.
D A TES: Comments. Comments must be 
received on or before May 15,1989.

Public Hearing. Public hearings will 
be held frt Washington, DC on April 10 
and 11,1989 and in Las Vegas, Nevada 
on April 13 and 14,1989.

Request to Speak at Hearings.
Persons wishing to present oral 
testimony should notify EPA by April 3, 
1989.
ADDRESSES: Comments should be 
submitted (in duplicate if possible) to: 
Central Docket Section (A-130), 
Environmental Protection Agency, Attn: 
Docket No. A-79-11, Washington, DC 
20460.

The rulemaking record is contained in 
Docket No. A-79-11. This docket is 
located in Room 4, South Conference 
Center, Central Docket Section, 
Environmental Protection Agency, 401M 
Street SW., Washington, DC 20460. The 
docket may be inspected between 8 a.m. 
and 3 p.m. on weekdays. A reasonable 
fee may be charged for copying.

Single copies of the Draft Background 
Information Document and Draft 
Economic Assessment (which, 
combined, form the draft Environmental 
Impact Statement (EIS)) have been 
placed in the docket Other documents 
available for review include: A Guide 
for Determining Compliance with the 
Clean Air Act Standards for 
Radionuclide Emissions from NRC- 
Licensed and Non-DOE Federal 
Facilities (January 1989); NRC 
Regulatory Guide 3.59, Methods for 
Estimating Radioactive and Toxic 
Airborne Source Terms for Uranium Mill 
Operations (March 1987); Procedures 
Approved for Demonstrating 
Compliance with 40 CFR Part 81 Subpart 
J (January 1989); Screening Techniques 
for Determining Compliance with 
Environmental Standards (March 1986); 
and User’s Guide for die COMPLY Code 
(January 1989). Copies of these 
documents may be obtained by writing 
to: Director, Criteria and Standards 
Division (ANR-460), Office of Radiation 
Programs, Environmental Protection 
Agency, Washington DC 20460.

Requests to participate in the public 
hearings should be made in writing to 
the Director, Criteria and Standards 
Division. All requests for participation 
should include an outline of the topic to 
be addressed in the opening 
statement(s), the amount of time 
requested for the statement(s), and the 
name of the participants. Statements 
can be made at the hearings without 
prior notice, but may be subject to time 
constraints, at the discretion of the 
hearing officer. Statements should not 
repeat information already presented in 
written comments, but should address 
additional information or issues.

Locations for the hearings are:

In Washington—

Sheraton Inn, 8727 Colesville Rd.,
Silver Spring, MD 20910.

In Las Vegas—

Thomas M. Mack Center, 4505 South 
Maryland Parkway, Las Vegas, Nevada 
89154.
FOR FURTHER INFORMATION CONTACT: 
James M. Hardin, Environmental 
Standards Branch, Criteria and 
Standards Division (ANR-460), Office of 
Radiation Programs, Environmental 
Protection Agency, Washington, DC 
20460, (202) 475-9610.
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L Definitions
A. Terms

Activity. The amount of a radioactive 
material It is a measure of the
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transformation rate of radioactive nuclei 
at a given time. The customary unit of 
activity, die curie, is 3.7x10*° nucleaT 
transformations per second.

Agreement state. Any state with 
which the Nuclear Regulatory 
Commission or the Atomic Energy 
Commission has entered into an 
effective agreement under subsection 
274(b) of the Atomic Energy Act of 1954, 
as amended 68 Stat. 919.

Annualized co st The equivalent 
uniform annual net disbursement.

By-product material. Any radioactive 
material (except source material and 
special nuclear material) yielded in or 
made radioactive by exposure to die 
radiation incident to the process of 
producing or utilizing special nuclear 
material and wastes from the processing 
of ores primarily to recover their source 
material content.

Effective Dose Equivalent (EDE). A 
risk-weighted average of the organ dose 
equivalents. The effective dose 
equivalent has the same risk (for die 
model used to derive the w eighting 
factors) as a uniform dose equivalent to 
all organs and tissues. For the purposes 
of this standard, “effective dose 
equivalent” means the result o f  the 
calculation used to determine dm dose 
eqivalent to the whole body, by taking 
into account the specific organs 
receiving radiation and die radiation 
effective dose eqivalent to die body as a 
whole. The method used to calculate the 
dose is described in detail in the 
International Commission cm 
Radiological Protection's Publication 
No. 26.

Half-life. The time in which half the 
atoms of a particular radioactive 
substance transform, or decay, to 
another nuclear form.

Incidence. This term is used to denote 
the number of fatal cancers in a 
population. Other health effects (non- 
fatal cancers, genetic, and 
developmental) are noted separately.

Maximum individual risk. The 
additional cancer ride of a person due to 
exposure for a 70-year lifetime a t a  point 
of maximum concentration of a emitted 
pollutant.

Pathway. A  method or way that 
radionuclides might contaminate the 
environment or reach people, e.g. air, 
food..

Radionuclide. A type of atom which 
spontaneously undergoes radioactive 
decay.

Source term. Hie amount of 
emisssions from a source, either 
estimated, measured or reported, that is 
used in the risk assessment.

Trcmsuranic. An element with an 
atomic number greater than the atomic 
number of uranium.

Uranium fuel cycle. The operations of 
milling of uranium ore, chemical 
conversion of uranium, isotopic 
enrichment of uranium, fabrication of 
uranium fuel, generation of electricity by 
a light-water-cooled nculear power plant 
using uranium fuel, and reprocessing o f 
spent uranium fuel, to the extent that 
these directly support the production of 
electrical power for public use utilizing 
nuclear energy. This definition does not 
include muring operations, operations at 
waste disposal sites, transportation of 
any radioactive material in support of 
these operations and die reuse o f 
recovered non-uranium special nuclear 
and by-product materials from the cycle,
B. Acronyms
AEA—Atomic Energy Act, 42 U.S.C.

2011 et seq.
ALARA—As low as reasonably 

achievable
AMC—American Muring Congress 
ANPR—Advanced Notice of Proposed 

Rulemaking
B A C T -B est available control 

technology
CAA—The Clean Air Act, 42 U.S.C. 7401 

et seq.
CAP-88—-Oean Air Act Assessment 

Package—1988
CFR—Code of Federal Regulations 
BID—-The Draft Background Information 

Document prepared in support of 
this rulemaking (Volume 1 of the 
draft EIS)

EIA—The DraftEconomic Impact
Assessment prepared in support of 
this rulemaking (Volume 2  of the 
draft EIS)

EIS—Environmental Impact Statement 
DOE—United States Department of 

Energy
EDF—Environmental Defense Fund 
EPA—United States Environmental 

Protection Agency 
fCi—femtocurie, 1 x IQ18 curie 
HLW—High-Level Radioactive Waste 
ICRP—International Commission on 

Radiological Protection 
MSHA—Mining Safety and Health 

Administration 
mrem—millirem, 1 x  19* rem 
NAAQS—National Ambient Air Quality 

Standards
NESHAP—National Emission Standard 

for Hazardous An* Pollutants 
NCRP—National Council on Radiation 

Protection and Measurements 
NRC—-United States Nuclear Regulatory 

Commission
pCi—picocurie, l x i t T 1* curie 
UFC—Uranium Fuel Cycle 
UMTRCA—Uranium Mill Tailings 

Radiation Control Act of 1978,42 
U.S.C. 7901, et seq.

II. Overview of Proposed Actions

Under section 112 of the Clean Air Act 
(CAA), EPA is required to establish 
emission standards for hazardous air 
pollutants at a level which provides an 
ample margin of safety to protect public 
health, la Natural Resources Defense 
Council, Inc. v. EPA 824 F.2d 1146 
(1987) (hereafter referred to as Vinyl 
Chloride), the Court set out a two-step 
decision process for EPA to follow in 
setting NESHAPs under section 112. The 
two steps are: (1) Determine a “safe” or 
“acceptable” health risk level and (2) set 
the standard at the level—which may be 
lower but not higher than the “safe" or 
“acceptable” level—that protects public 
health with an ample margin of safety. 
The Administrator may instead use only 
one step to set standards, but if he does 
this, he may not consider cost or 
technology.

As discussed in detail in Section VI of 
this notice, the Agency is, as it did in the 
proposed Benzene NESHAP, 53 FR 
28496, proposing four alternative policy 
approaches for making these two 
decisions under section 112.
Commentors should understand that the 
final decision on fixe NESHAP approach 
could be one of the four described in 
this notice or a variation. The final 
policy approach and die relative weight 
it gives to die various risk measures and 
uncertainties may become the 
framework for future NESHAPs 
decisions. Consequently, the Agency is 
interested in comments on general 
implications of the various policy 
approaches in addition to comments on 
the specific applications to the twelve 
radionuclide source categories.

The framework adopted for NESHAPs 
does not apply to other Agency 
programs. The Court's interpretation of 
the process required for establishing 
NESHAPs did not extend to regulatory 
decisions under any other section of the 
CAA or other statute administered by 
EPA therefore, the Agency does not 
envision applying the process described 
below to regulatoryjudgments under 
other Acts. Regulatory decisions under 
other Acts will continue to be made 
using decisional approaches pursuant to 
those distinct statutory mandates.

The various policy approaches being 
proposed differ in how toe question of 
acceptable risk is addressed and in how 
uncertainty in risk measures is 
considered. The Agency is using both 
toe four proposed approaches and the 
applications of the approaches to the 
radionuclide source categories as a 
means to further frame the public debate 
on these questions. The Agency believes 
that toe broad ramifications of any



9 6 1 4 Federal Register / Vol. 54, No. 43 / Tuesday, M arch 7, 1989 / Proposed Rules

particular approach for establishing 
acceptable risk levels for all NESHAPs 
should be subject to informed public 
debate.

A. Safe or Acceptable Risk Policy 
Approaches

Each of the four approaches treats the 
acceptable risk decision differently. The 
major characteristics of the four 
proposed approaches to acceptable risk 
and ample margin of safety decisions 
are described below.

1. Approach A. Case-by-Case 
Approach

This is the only approach in which all 
the health information, risk measures 
and potential biases, underlying 
assumptions, and quality of the 
information (Le;, uncertainties) are 
considered together in the acceptable 
risk decision. The preferred level for the 
maximum individual lifetime risk in this 
approach is 10-4 or less; however, 
different results for specific source 
categories may be reached based on 
consideration of all the available 
information.

2. Approach B. Incidence-Based 
Approach

This approach only considers EPA’s 
best estimate of thé total incidence of 
fatal cancer in the acceptable risk 
decision. The other health information, 
including individual risk and the 
uncertainties, are not considered until 
the ample margin step. The incidence 
level being proposed as acceptable is no 
more than 1 case of fatal cancer per year 
per source category.

3. Approach C. 1X 10”4 or Less 
Maximum Individual Risk Approach

For this approach, the only parameter 
considered in determining acceptable 
risk is EPA's best estimate of the 
maximum individual lifetime risk of 
fatal cancer. The other health 
information including incidence, and the 
uncertainties, are considered in the 
ample margin step. In this approach, a 
maximum individual lifetime risk of no 
greater than 1X 10-4 is acceptable.

4. Approach D. 1 X 10"® or Less 
Maximum Individual Risk Approach

This approach is similar to Approach 
C, however, acceptable risk is defined 
as a maximum individual lifetime risk of 
no greater than 1 X 10~®.

B. Ample Margin of Safety Decision
This decision is made separately after 

the safe determination has been.made. 
The Administrator considers all the 
health risk measures as well as the

technological feasibility, costs* 
estimation uncertainties, economic „ 
impacts of control technologies and any 
other relevant information. An issue that 
arises in this decision is whether to 
require all technologically feasible 
controls which are affordable no matter 
how small the risk reduction.

III. Historical Background of Radiation 
NESHAPs

On December 27,1979, EPA listed 
radionuclides as a hazardous air 
pollutant under section 112 of the CAA 
[44 FR 76738 (December 27,1979)]. EPA 
determined that radionuclides are a 
known cause of cancer and genetic 
damage and that radionuclides cause or 
contribute to air pollution that may 
reasonably be anticipated to result in an 
increase in mortality or an increase in 
serious irreversible or incapacitating 
reversible illness, constituting a 
hazardous air pollutant as defined by 
section 112(a)(1). EPA then determined 
that radionuclides presented a risk 
warranting regulation under section 112, 
and listed the pollutant under that 
section. Having listed radionuclides as a 
hazardous air pollutant, EPA was then 
required by section 112(b)(1)(B) to 
establish National Emissions Standards 
for Hazardous Air Pollutants 
(NESHAPs) at the "level which [in the 
judgment of the Administrator] provides 
an ample margin of safety to protect the 
public health from such hazardous air 
pollutant," or find that they are not 
hazardous and delist them.

On April 6,1983, EPA proposed 
standards regulating radionuclide 
emissions from four source categories:
(1) Elemental phosphorus plants, (2)
DOE facilities, (3) NRC licensed 
facilities and non-DOE federal facilities 
(NRC-licensees), and (4) underground 
uranium mines. The Agency 
simultaneously proposed its decision not 
to regulate several other categories: (1) 
Coal-fired boilers, (2) the phosphate 
industry, (3) other extraction industries,
(4) uranium fuel cycle facilities, (5) 
uranium mill tailings, (6) high level 
radioactive waste facilities, and (7) low 
energy accelerators [48 FR 15076 (April 
6,1983)]. In February 1984, the Sierra 
Club filed suit in the U.S. District Court 
for the Northern District of California to 
compel EPA to take final action on the 
proposed standards. Sierra Club v. 
Ruckelshaus, No. 84-0656. EPA was 
subsequently ordered by the Court to 
promulgate final standards or make a 
finding that radionuclides are not 
hazardous air pollutants and delist 
them.

In October 1984, EPA withdrew the 
proposed emission standards for 
elemental phosphorus plants, DOE

facilities, and NRC licensees, finding 
that the control practices already in 
effect for those categories protected the 
public from exposure to radionuclides 
with an ample margin of safety. EPA, 
therefore, concluded that no additional 
regulation would be necessary [49 FR 
43906 (October 31,1984)].

In the notice, EPA also withdrew the 
proposed standard for underground 
uranium mines but stated its intention to 
promulgate a different standard for that 
category and simultaneously published 
an Advance Notice of Proposed 
Rulemaking (ANPR) for radon-222 
emissions from underground uranium 
mines to solicit additional information 
on control methods. EPA also published 
an ANPR for radon-222 emissions from 
licensed uranium mills. EPA affirmed its 
decision not to regulate the other 
categories: coal-fired boilers, the 
phosphate industry, other extraction 
industries, uranium fuel cycle facilities, 
and high level radioactive waste. The 
Agency decided not to regulate 
phosphogypsum stacks under section 
112 at that time, but instead to further 
study the category to determine whether 
the need for a standard existed.

On December 11,1984, the U.S.
District Court for the Northern District 
of California found EPA in contempt of 
its order to promulgate final standards 
and again directed that EPA issue final 
radionuclide emission standards for the 
original four categories or make a 
finding that radionuclides are not 
hazardous air pollutants. EPA complied 
with the court order by promulgating 
standards for radionuclides emissions 
from elemental phosphorus plants, DOE 
facilities, and NRC-licensees [50 FR 7280 
(February 6,1985)] and a work practice 
standard for radon-222 emissions from 
underground uranium mines [50 FR 
15385 (April 17,1985)]. On September 24, 
1986, EPA promulgated a final rule 
regulating radon-222 emissions from ' 
licensed uranium mill processing sites 
by establishing work practices for new 
tailings [51 FR 34056 (September 24, 
1986)].

The Environmental Defense Fund 
(EDF), the Natural Resources Defense 
Council (NRDC), and the Sierra Club 
filed petitions for review of the October
1984 withdrawals and final decisions 
not to regulate, the February 1985 
standards for the three source categories 
and the April 1985 standard for 
underground uranium mines. The April
1985 standard for underground uranium 
mines was also challenged by the 
American Mining Congress (AMC). In 
November 1986, AMC and EDF filed 
petitions challenging the standard for 
licensed uranium mill processing sites.
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On July 28,1987, the U.S. Court of 
Appeals for the DC Circuit remanded to 
the Agency an emissions standard lor 
vinyl chloride which had also been 
promulgated under section 112 of die 
CAA. The Court in Vinyl Chloride 
concluded that tire Agency improperly 
considered cost and technological 
feasibility without first making a  
determination based exclusively on risk 
to health.

In light of that decision, EPA 
concluded that the standards for 
elemental phosphorus plants, DOE 
facilities, NRC-licensees, and 
underground uranium mines should be 
reconsidered and on November 16,1987, 
moved tire Court for a voluntary remand 
of those NESHAPs. EPA also agreed to 
reexamine all issues raised by the 
parties to tire litigation. On December 8, 
1987, tire Court granted EPA’s motion for 
voluntary remand and established a 
time schedule for EPA to propose 
regulatory decisions for all radionuclide 
source categories within 180 days and 
finalize them within 380 days. On March
17,1988, the Court granted a  subsequent 
EPA motion and modified tire order to 
require proposed regulatory decisions 
by February 28,1989 and final action by 
August 31,1989.

On April 1,1988, EPA also requested a 
remand for its standard for licensed 
uranium mill tailings. On August 3,1988 
the Court granted EPA’a motion and put 
the uranium mill tailings NESHAP on 
the same schedule as tire other 
radionuclide NESHAPs.

On remand, EPA intends to take a 
“fresh took” at tire risks and issues 
involved in regulating or not regulating 
radionuclide emissions under section 
112 of the CAA, This means that the 
Agency is not bound by previous 
statements, positions or decisions. The 
Agency will or will not regulate sources 
based on whether or not their emissions 
protect public health with an ample 
margin of safety as determined during 
this rulemaking.

IV. Characterization of the Risks of 
Radiation

A. Sources o f Radiation
Every day each person is exposed to 

radiation from a variety of natural and 
manmade sources. Natural sources of 
radiation include cosmic rays, radon, 
and other terrestrial sources. Manmade 
radiation indudes medical and dental X- 
rays, fallout from above ground nuclear 
weapons testing and indsutrial sources.

The earth’s atmosphere acts as a  
shield to cosmic rayB, absorbing much of 
the radiation. People receive a higher 
dose of cosmic rays at higher altitudes 
because there is less atmosphere to

shield them from cosmic rays. For 
example, people living in tire mountains 
receive a higher dose than people living 
at sea level, and people are exposed to 
even higher levels when flying in an 
airplane. Terrestrial radiation comes 
from the small amount of radionuclides 
that are naturally present in all matter: 
soil, air, food, clothes, and even our 
bodies.

Radon is a radionuclide that is 
produced as a radioactive decay product 
of the radium which is naturally found 
in soil. Radon is always present in the 
ambient air where it poses some health 
risk. In addition, radon often gets 
trapped in homes, leading to even higher 
health risks. EPA has issued 
recommendations to homeowners for 
reducing these risks.

This rulemaking deals with sources of 
radionudide emissions, including radon, 
from industrial sources. Although the 
amount of radiation dose that most 
people receive as a result of these 
emissions is lower than their natural 
background dose, the resulting risk can 
still be significant. A source does not 
present an acceptable risk simply by 
being less than natural background. It is 
important to note that total background 
radiation from all sources, including 
naturally occurring Tadon, results in a  
calculated maximum lifetime risk of 
fatal cancer o f approximately 1 X10~'1. In 
most cases, little can be done to reduce 
most of this radiation exposure which 
people receive from natural background.

Industrial sources of radionuclide 
emissions in  the air include a wide 
variety of facilities, ranging from nuclear 
power facilities to hospitals to uranium 
mill tailing piles. Industry uses hundreds 
of distinct radionuclides In solid, liquid, 
and gaseous forms, emitting different 
types of radiation [alpha, beta, gamma} 
at various energy levels,

Industrial sources o f radionuclide 
emissions fall into two major categories. 
The industries that use radioactive 
materials have emissions as a result of 
an inability to completely contain the 
materials they use. For example, 
hospitals use radionuclides as part of 
their radiology departments. Since many 
of the radionuclides they use are gases, 
liquids capable o f evaporation, or solids 
capable of sublimation, some 
radionuclides inevitably are released 
into the environment The other type of 
source is that which releases 
radionuclides (usually radon) as an 
unintended consequence of other 
activity, such as mining or milling. An 
example of this is phosphogypsum 
stacks. These piles emit radon because 
radium (from which radon is produced 
by radioactive decay) is found naturally

in the same soils that are the source of 
phosphate rock.

B. Health Effects o f Radiation
The level and type of hazard posed by 

radionuclides vary, depending on such 
characteristics as the radionuclide’s 
radioactive half-life, the type of 
radiation it emits, the energy level of the 
emissionfs}, and its ability to 
concentrate in the body. Different 
radionuclides will irradiate different 
parts of tire body causing different types 
of cancers.

There are three major types of long­
term health impacts from exposure to 
radiation: Cancer, hereditary effects, 
and developmental effects on fetuses 
such as mental retardation. Since there 
is such a strong basis for quantifying tire 
risk from fatal cancers, EPA’s 
consideration of fatal cancers is the 
driving force in this rulemaking. 
However, it is important to note that 
other health effects have been 
considered as well in the rulemaking, 
The other effects are not specifically 
addressed in this discussion because 
none of them pose a more severe risk to 
health. Therefore, judging the risk o f 
total fatal cancers acceptable is judging 
the other effects acceptable. In addition, 
risk distribution of health effects from 
radiation from most of the sources 
considered for regulation show that fatal 
cancers occur much more frequently 
than non-fatal cancers and cancers 
generally occur more often than genetic 
or developmental effects. For sources 
that emit radon, no genetic or 
developmental effects and very few non- 
fatal cancers are expected.

Numerous studies have demonstrated 
that radiation is a carcinogen. It is 
assumed that there is no completely 
risk-free level of exposure of radiation 
for cancer. The risks from radiation 
have been observed in studies of 
workers and of the survivors of 
Hiroshima and Nagasaki. This 
information has been verified with 
studies of animals in the laboratory. 
However, the effects of doses at low 
levels of exposure can only be predicted 
by extrapolating from the observed 
effects at higher closes since cancers 
caused by radiation cannot be 
distinguished from ones with other 
causes. Some pollutants cause diseases 
that are unique to the pollutant, for 
example, asbestos and asbestosls. 
Radiation, however, causes the same 
types of cancers that are caused by 
other factors, such as leukemia and hmg 
and liver cancer. Since these cancers are 
not unique to radiation effects, it is 
impossible to differentiate cancers 
caused by radiation from other cancers.
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The second type of effect is the 
induction of hereditary effects in 
discendants of exposed persons, which 
vary in degree and may be fatal. It is 
assumed that there is no completely 
risk-free level of exposure for hereditary 
effects. Although hereditary effects have 
been observed in experimental animals 
at high doses, they have not been 
confirmed at low doses in studies of 
humans.

Based on extensive scientific 
evidence, it is prudent to assume that at 
low levels of exposure, the risk of 
incurring either cancer or hereditary 
effects is linearly proportional to the 
dose received in the révélant tissue. 
However, the severity of either effect is 
not related to the amount of dose 
received. That is, once a cancer or an 
hereditary effect has been induced, its 
severity is independent of the dose.

Regarding cancer, there continues to 
be divided opinion on how to interpolate 
between the absence of radiation effect 
at zero dose and the observed effects of 
radiation (mostly at high doses) in order 
to estimate the most probable effects at 
doses that represent small increases 
above natural background radiation. 
Most scientists believe that available 
data best support use of a linear model 
for estimating such effects. Others, 
however, believe that other models, 
which usually predict somewhat lower 
risk, provide better estimates. These 
differences of opinion have not been 
resolved to data by studies of the effects 
of radiation in humans, the most 
important of which are those of the 
survivors of the Hiroshima and 
Nagasaki atomic bombs. It is important 
to note that no one receives a zero dose 
of radiation.. All doses received by 
people as a result of emissions from 
industrial sources are in addition to the 
natural background dose.

Studies are now underway to reassess 
radiation dose calculations for these 
survivors mid to provide improved 
estimates of risk. These studies may 
reduce the uncertainty associated with 
extrapolation from high doses to low 
doses. These studies may also result in 
an increase of the estimated risk per 
unit dose. But they will not address the 
question of whether a threshold exists. 
EPA is monitoring the progress of this 
work and will initiate reviews of the 
risks of exposure to low levels of 
radiation upon its completion.

It could be argued that the approach 
taken understates the risk to an exposed 
individual. Two important and 
unquantifiable factors can lead to an 
underestimation of risk. The first is the 
possibility of greater susceptibility of 
some members of the population to 
radiation. The other factor that EPA

cannot quantify is the synergistic effects 
of radiation with other pollutants. , 
Radiation is only one of a number of 
carcinogens in the environment. While 
EPA’s relative risk model takes into 
account the effect of chemicals that are 
widely distributed in the environment, 
there are hundreds pf chemicals that are 
concentrated in local areas, and the 
effects of these chemicals are not and 
can not be taken into account.
C. Risk Assessment

EPA estimates numerical risk in 
several ways in this rulemaking. One is 
the maximum risk to which any 
individual would be exposed for his or 
her entire lifetimes, 70 years on the 
average. Another is to estimate the 
number of fatal cancers that will be 
caused by the annual radionuclide 
emissions from the studied facility. 
Another is to estimate how many 
persons within a certain distance of a 
source of pollutant emissions are at 
what level of individual risk. A risk 
distribution estimates how many 
persons within a certain distance of a 
source of pollutant emissions are at 
what level of individual risk. Typically, 
the distribution is given for 10-fold 
increments of individual risk. Such a 
distribution provides the decisionmaker 
with information on both the individual 
risk level for those exposed and the 
number of persons exposed at each 
level. For NESHAP and other decisions, 
the Agency has examined risk 
distributions both as measures of risk 
and to compare the effects of various 
strategies for risk reductions across a 
source category.

In attempting to make these estimates, 
EPA has tried at all times to give "best 
estimates” of the radionuclide 
concentrations in the environment and 
individual and population risks. 

.Wherever possible, measured or 
reported data of emissions, meteorology 
and population were used. Where 
estimates were used, EPA has tried to 
use the most likely numbers in its 
assessments. When model facilities 
were used, they were designed to be 
representative of actual facilities. EPA’s 
risk assessments are based on a current 
“snapshot” of each industrial source 
category as it now stands. EPA has not 
estimated the maximum conceivable 
risks that may result from the facilities 
analyzed at some point in the future. 
Future risk may be higher or lower 
depending on whether people move 
closer to, or further away from, the 
facilities studied and whether the 
emissions from those facilities increase 
or decrease. This is not to say that there 
is little or no uncertainly in the final 
results. As in all such assessments, the

analysis have considerable uncertainly. 
EPA’s analysis are not designed to 
consistently over- or underestimate 
risks.

The level of uncertainty is greater in 
the estimate of the maximum individual 
risk than in the estimate of population 
risk. Many possible errors in analysis 
cancel out in assessments of 
populations. For example, the results 
from pollutant dispersion models may 
be in error. For example, local 
meteorological conditions may cause 
more radionuclides to go in one 
direction than another. This effect may 
cause an over- or underestimate of the 
maximum individual risk, depending on 
where the most exposed individual is 
located. However, this source of error 
tends to be less important in population 
estimates, since the analysis integrates 
individual doses to a large number of 
people. If one person gets a larger risk 
due to local dispersion effects, it means 
that another person is getting less. 
Consequently, when the individual risks 
are summed, local conditions will not 
cause a serious error in the value for 
total population risk.

In estimating the radiation exposure 
to the meet exposed individual, EPA 
assumes that the person receiving the 
maximum individual risk lives for a 
lifetime, an average of 70 years, at the 
same site. EPA has assumed, a priori, 
that the person exposed to the maximum 
individual risk lives at the point of 
maximum exposure his whole life. EPA 
then makes its best estimate of the risks 
to the individual of living his entire 
lifetime under a set of certain 
conditions.

EPA makes this assumption as a 
matter of policy and does not believe 
that it undercuts the accuracy of risk 
assessments. It is not meant to be a 
“best guess” of how people live. EPA 
has made this assumption for several 
reasons. First, EPA is attempting to 
estimate the maximum individual risk 
and it is completely possible that 
someone could live in the same place for 
that person’s entire life. Use of different 
assumptions could lead, in some cases, 
to understanding the maximum risk.

Second, a considerable fractions or 
risk can occur in less than 70 years. The 
effect of radiation and risk are not 
independent of age. Children appear to 
be a more susceptible to the effects of 
radiation than adults. In addition, due to 
their youth, they generally have a 
greater chance of developing the cancer 
the radiation would cause (and they are 
less likely to die of something else 
before they die of cancer). Due to these 
two factors, younger people are at a 
greater risk from the same dose than
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older people. (See Table 1). If EPA were 
to reduce the number of years of 
assumed exposure to less than a 
lifetime, it would be unclear what 
number of years to use or where to place 
those years. For example, should EPA 
assume that the person lives in the same 
place from birth to age 19 or from age 35 
to 50? Generally, in the first case the risk 
is 6 times greater than in the second 
case. Finally, the difference that would 
be caused by assuming a shorter period 
of exposure is not very significant. For 
an assumed constant rate of exposure, 
people receive over 60 percent of their 
total lifetime risk during their first 
nineteen years. To change the period of 
exposure from 70 years to the first 19 
years of life would change the final 
result by less than a factor of 2.

Ta b l e  1 .— A g e  De p e n d e n c e  o f  R isk  
Du e  t o  W h o l e  B o d y  R adiation

[Assumed Percentage of Total Lifetime Risk As A 
Function Of Ages At Which Radiation Exposure 
Occurs]

Period of exposure 
(ages)

Percentage 
of lifetime 

risk

Cumulative 
percentage 
of lifetime 

risk1

0 to 9 ......... ..............a........ 30 30
10 to 1 9 ............................. 30 60
20 to 3 4 ....................... . 20 80
35 to 5 0 ............................. 10 90
5 0 + ........................ ........ . 10 100

1 Exposure is at a constant rate for a  lifetime.

D. Computer Models
1. Clean Air Act Assessment Package— 
1988 (CAP-88)

In this rulemaking, EPA uses the 
Clean Air Act Assessment Package— 
1988 (CAP-88) in risk analysis arid to 
estimate the dose and risk resulting from 
radionuclide emissions to air. CAP-88 iS 
a set of coiriputer programs, data bases 
and associated programs that model die 
transport of radionuclides from the 
emission point through the environment 
to exposed human populations and 
estimates the resulting dose and health 
impact. For more information on the 
source of data used in CAP-88, see the 
BID.

a. Environmental transport o f 
radionuclides. The computer program 
which models environmental transport 
in CAP-88 is AIRDOS-EPA. This 
program uses a modified Gaussian 
plume equation to estimate both 
horizontal and vertical dispersion of 
radionuclides released from up to six 
sources. The sources may be either 
elevated stacks, such as a smokestack, 
or reasonably uniform area sources, 
such as a pile of uranium mill tailings. 
Plume rises can be calculated assuming

either a momentum-driven or buoyancy- 
driven plume. Assessments are done for 
a circular area within a radius of 80 
kilometers (50 miles) around the facility.

AIRDOS-EPA computes radionuclide 
concentrations in air, rates of deposition 
on ground surfaces, concentrations in 
food and intake rates to people from 
inhalation of air and ingestion of food 
produced in the assessment area. 
Estimates of the radionuclide 
concentrations in produce, milk and 
meat consumed by humans are made by 
coupling the output of the atmospheric 
transport models with the TJ.S. Nuclear 
Regulatory Commission Regulatory 
Guide 1.109 terrestrial food chain 
models. The computer program PREPAR 
is used to prepare the input data for use 
by AIRDOS-EPA. This is done to insure 
proper formatting of the large arrays 
required to do environmental transport 
calculations. These arrays include the 
agricultural productivity data, 
population distributions and 
meteorological data. PREPAR also 
passes on information on the fraction of 
food which is assumed to be home­
grown, the fraction taken from 
production within the 80-km assessment 
area, and the fraction of 
uncontaminated food imported from 
outside the assessment area.

Population distributions are generated 
with the utility program SECPOP, which 
uses a data base of 1980 Census data. 
Since census enumeration districts vary 
widely in their size, the census data 
base is not very precise at estimating 
population groups close to the facility, 
and the arrays have to be modified with 
supplemental site specific data.

Meteorological data required to 
estimate the dispersion of radionuclides 
in air is either supplied from on-site 
weather stations or generated from 
stability arrays (STAR files) which are 
available from the National Oceanic and 
Atmospheric Administration (NOAA), 
U.S. Department of Commerce. These 
data are generated from weather data 
reported from airports across the nation 
and include the frequencies of wind 
direction, wind speed and stability 
category. Where on-site data are not 
available, and a reporting station is not 
close by, data are selected from the 
nearest reporting station judged to have 
similar weather conditions. The annual 
average rainfall rate is estimated for 
each facility from historical climatic 
data.

b. Estimation o f dose and risk. The 
computer program: RADRISK is used to 
estimate dose and risk conversion 
factors. Factors are provided for the 
pathways of ingestion and inhalation 
intake, ground level air immersion arid

ground surface irradiation. Factors are 
further broken down by particle size, 
solubility class and digestion transfer 
factors. These factors are generated 
once and stored in a data base for future 
use. The data base used for the 1988 
rulemaking is RADRISK.V8401RBM. For 
more information concerning this data 
base, see the BID.

Estimation of dose and risk is made 
by the program DARTAB, which 
combines the inhalation and ingestion 
intake rates, and the air and ground 
surface concentrations output from 
AIRDOS-EPA with the dose and risk 
conversion factors from the RADRISK 
data base. DARTAB lists the dose and 
risk to the maximum individual, the 
average individual and the collective 
population. Doses and risks are further 
tabulated as a function of radionuclide, 
pathway, locatiori and organ.

DARTAB also tabulates the number of 
people in each risk category, as well as 
the number of health effects from each 
risk category. Risk categories represent 
the lifetime risk and are computed by 
powers of ten from one in ten (1X10-1) 
to one in a million ( I X 10“ ®).

c. Limitations o f the CAP-68 
methodology. There are some limitations 
in the mathematical dispersion models 
that are available in CAP-88. The CAP- 
88 codes have been verified, and 
improvements will be made on a 
continuing basis as new techniques 
become available.

While up to six stack or area sources 
can be modeled, all the sources are 
modeled as if co-located at the same 
point; that is, stacks cannot be located 
in different areas of a facility. No 
correction for the diffusion introduced 
by building wakes or tip downwash can 
be made. Also, area sources are treated 
as uniform and co-located. Variation in 
radionuclide concentrations due to 
complex terrain cannot be modeled; all 
assessments assume a flat plain.

Errors arising from these assumptions 
will have a negligible effect for 
assessments where the distance to 
exposed individuals is large compared 
to the stack height, area or facility size.

d. Verification o f the CAP-88 
methodology. The Gaussian plume 
model used in CAP-88 to estimate 
dispersion of radionuclides in air is one 
of die most commonly used models. It 
produces results that agree with 
experimental data as well as other 
models, is fairly easy to work with, and 
is consistent with the random nature of 
turbulence.

The Office of Radiation Programs has 
made comparisons between the 
predictions of annual-average ground- 
level concentration to actual
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environmental measurements, and found 
very good agreement. In the recent 
paper “Comparison of AIRDOS-EPA 
Prediction of Ground-Level Airborne 
Radionuclide Concentrations to 
Measured Values”, environmental 
monitoring data at five Department of 
Energy (DOE) sites were compared to 
AIRDOS-EPA predictions. EPA 
concluded that, as often as net, 
AIRDOS-EPA predictions are within a  
factor o f 2 of actual concentrations.
2. COMPLY

This section deals with the 
compliance procedures that the Agency 
has developed to implement the 
NESHAPs for NRC-licensees. Most of 
the estimated 6,000 facilities subject to 
the rule possess very small quantities of 
radioactive materials, and under normal 
conditions they will not exceed the 
standard.

In cooperation with die National 
Council on Radiation Protection and 
Measurements (NCRP), a group 
chartered by Congress to develop basic 
concepts about radiation measurement 
and protection, EPA has developed a 
system for implementing die CAA that is 
easy to use and that reduces the burden 
of demonstrating compliance for small 
facilities: The NCRP assisted the Agency 
by developing a  simplified screening 
model allowing the regulated community 
to calculate dose based on: emissions to 
the atmosphere, distance to the receptor, 
building dimensions, and other readily 
available information. The NCRP model 
employs a Gaussian: plume air 
dispersion model which was modified to 
take into consideration building wake 
effects. It calcufotes doae through four 
exposure pathways Inhalation, 
ingestion, immersion, and radionuclides 
deposits on foe ground. Ik was 
developed by the NCRP to provide a  
s impie method for calculating' radiation 
dose from releases o f radioactivity to 
foe atmosphere.

The NCRP model is intentionally 
designed-to overestimate foe dose both 
to maintain simplicity for hand 
calculation,. and because it was: intended 
for screening purposes only. The model 
is presented in NCRP Commentary No.
3, “Screening Techniques for 
Determining Compliance with 
Environmental Standards.” To augment 
these procedures, foe EPA has 
developed a method allowing, foe 
regulated community to estimate a 
source term for foe models in lieu of 
measured release rates. Simple 
compliance procedures for foe regulated 
community have been devised based on 
these considerations.

The process consists of providing the 
regulated community with a series of

ways to make increasingly more 
accurate estimates* depending on their 
potential to exceed the standard First,,a 
facility can be found in compliance if 
foe quantity of radioactive material 
possessed during the year is less than 
that listed in a table of annual 
possession quantities (Appendix E, 
Table 1), The table of annual possession 
quantity has been derived using EPA’s 
emission factors in collaboration with 
foe NCRP screening modeL The table 
assumes that foe nearest resident is lO 
meters from foe point of release while 
food is produced at 10CT meters.

A facility will also he in compliance if 
foe average annual radionuclide 
emission concentration is lea*than that 
listed in a table of air concentration 
levels (Appendix E, Table 2}. This table 
is based on foe effective dose equivalent 
calculated by foe NCRP screening model 
assuming that foe resident and foe 
source o f food production are located at 
foe point of release. If foe facility is not 
demonstrated, to be in compliance by 
using these tables, i t  can establish 
compliance by estimating & dose using 
foe NCRP'screening model with a 
radiological source term derived using 
EPA approved emission factors. These 
procedures are described in “Guide for 
Determining Compliance with foe. Clean 
Air Act Standards for Radionuclide 
Emissions from NRC-Licensed and* Non- 
DOE Federal Facilities.”

A user-friendly computer program 
called COMPLY has been develbped to  
reduce foe burden on foe regulated 
community. The Agency has also 
prepared a "User’s  Guide for the 
COMPLY Code” to assist foe regulated 
community in using foecode, and in 
handling more complex situation» such 
as multiple release points.

The compliance modeL which is an 
extension of foe NCRP screening model, 
is  foe last stage o f foe COMPLY 
computer code: The compliance model 
w as developed by EPA to decrease 
overestimation of foe dose estimates by 
allowing input of site-specific 
information by user. The differences 
between foe compliance: model and foe 
screening models developed by NCRP 
are as follows:

% The compliance model allows foe 
use o f  more complete meteorological 
data—the frequency with which foe 
wind blows in  a given direction and foe 
average wind speed in that direction (a 
wind row).

2. It accounts for momentum or 
buoyant plume rise.

3. It allows for a more precise 
determination of foe locations for foe 
sources of food production.

4  It uses more realistic pathway 
parameters from AIRDOS-EPA as

opposed to foe conservative pathway 
parameters selected by NCRP for 
screening purposes:

These differences make the 
compliance model more realistic than 
the NCRP model; which was designed to 
be simple enough to be implemented 
using a hand calculator: Comparisons of 
foe dose calculated using the 
compliance model to that calculated- 
using foe AIRDOS-EPA code a t foe 
same air concentration: show1 that foe 
two-codes produce essentially the same 
results for inhalation and immersion. 
The compliance model predicts dose 
rates that are somewhat greater than 
AIRDOS-EPA values for ingestion and 
radioactivity deposited1 on foe ground!

More radionuclides are contained in 
foe COMPLY computer code than are in 
NCRP Commentary No. 3 and foe tables 
to calculate dose for Subpart I. The 
Agency intends to expand foe list of 
nuclides for foe hand calculational 
procedures and is interested Til soliciting 
comments on which nuclides should be 
added.

E  Effective Dose Equivalent

Since 1985, when EPA proposed dose 
standards regulating MlG-lieensees and 
DOE facilities, a different methodology 
for calculating dose has come into 
widespread use, foe effective dose, 
equivalent (EDE). In 1987, EPA, in 
recommending to foe President new 
standards for all workers exposed to 
radiation, accepted this methodology for 
foe. regulation of doses from radiation. 
This method, which was originally 
developed by 1CRP, will be used in all 
foe dose standards proposed'by EPA in 
this notice. In foe past, EPA dose 
standards were specified in terms of 
limits for specific organ doses and the 
“whole body dose,” a methodology 
which is no longer consistent.with 
current practices of radiation protection.

The EDE is simple, is more closely 
related to risk and is recommended by 
foe leading national and international 
advisory bodies. By changing to this 
new methodology, EPA will be 
converting to foe common international 
method for calculating dose. This will 
make it easier for the regulated 
community to understand and meet our 
standards.

The EDE is foe weighted sum of foe 
doses to the individual organs of foe 
body. The dose to each organ is 
weighted according to foe risk that dose 
represents. These organ doses are then: 
added together and that total: is foe 
effective dose equivalent. In this manner 
foe risk from different sources of 
radiation can be controlled by a single
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standard. The weighting factors for the 
individual organs are listed in Table 2:

Ta b l e  2 .— W eighting  F a c t o r s  fo r

In d iv id u a l  O r g a n s

Organ Factor

Lung..................................................................... .12
B r e a s t ........................................................ .15
T h y ro id ................................ .03
Gonads........... .................................................... .25
Bone surface.................................................... .03
R ed  b o n e  m arrow .................................................... .12
Remainder......................................................... .30

EPA risk models differ from those 
underlying the ICRP recommendations. 
The risks calculated by EPA are not 
strictly proportional to the EDE derived 
using ICRP quality factors and organ 
weighting factors. While the risk 
methodology underlying the ICRP EDE 
differs from that used by EPA, the 
widespread acceptance of the EDE 
approach, and the small likelihood that 
a regulation based on this concept 
would allow an unacceptable risk make 
it a reasonable basis for regulation 
under the CAA.
F. Science Advisory Board Review

Beginning in 1984, EPA’s Science 
Advisory Board (SAB) has conducted 
reviews of the risk assessment methods 
used in this rulemaking. EPA has 
worked closely with the SAB with 
respect to their comments and findings 
and believes it has been responsive to 
them.

In 1984, the SAB recommended that 
available scientific information be 
integrated into an assessment document 
that would lead from identification of 
emission sources through calculation of 
radiation dose and health risk and the 
associated degrees of uncertainty; a full 
explanation of procedures to be 
provided. This has been done in the 
Environmental Impact Statement 
accompanying this rulemaking.

In 1988, the SAB reviewed the dose- 
risk conversion factors for low-LET 
radiation and for radon and the source 
terms and environmental pathway 
models used by EPA in the risk 
assessments which are considered in 
this rulemaking. Given below are 
specific SAB comments and the 
Agency’s responses:

SAB comment: EPA should use the 
effective dose equivalent Concept for 
regulations protecting people from 
exposure to radiation.

EPA response: This is done in the 
proposed rules.

SAB comment: EPA should use simple 
screening methods in implementation 
procedures such that only the largest

users of radionuclides are required to 
report annually to EPA.

EPA response: A simple screening 
procedure is proposed.

SAB comment: SAB has given specific 
advice on risk factors for low-LET and 
for radon.

EPA response: The SAB approaches to 
these risk factors have been used in the 
risk assessments supporting this 
rulemaking.

SAB comment: EPA should improve 
presentation of risk by clearly stating 
assessment objectives, presenting the 
number of people exposed and health 
impacts in terms of individual risk 
ranges, defining input/output 
parameters clearly, and comparing risks 
with commonly encountered risks.

EPA response: Assessment objectives 
are carefully defined in the EIS in terms 
of the individuals and populations at 
risk. The number of people at risk and 
incidence is presented by range of risk. 
Summaries of inputs and outputs of the 
computer code models have been placed 
in the docket. Radiation risks are 
compared with other risks and other 
radiation control recommendations.

SAB comment: EPA should rigorously 
derive quantified uncertainty estimates 
for each risk assessment.

EPA response: This is a large task. For 
the short term, prior to the final rule, we 
will perform parameter sensitivity 
analysis of the most important 
parameters using simplifying 
assumptions. For the long term, an 
Agency task group has been formed to 
plan and conduct more complete studies 
of the uncertainty question. This longer 
term effort will take a number of years 
to complete.

EPA acknowledges the uncertainty in 
risk estimates, considers them when 
making risk management decisions and 
recognizes that a quantitative 
expression of uncertainty would be an 
improvement. However, it does not 
believe that the quantitative expression 
of uncertainties, which are themselves 
uncertain to a degree, would change the 
decisions made in this rulemaking. For a 
more complete discussion of 
uncertainty, see chapter 7, Volume 1 of 
the EIS.

SAB comment: Make environmental 
transport models state-of-the-art.

EPA response: The task group 
identified above will oversee the 
updating of risk assessment models for 
radionuclides. However, the SAB’s 
recommendations to improve 
environmental transport models involve 
modifications of second order pathways, 
such as adding ingestion of 
contaminated soils by cattle to the 
existing ingestion pathways of cattle, 
correcting for the short range effect of

the presence of a building on the air 
dispersion model predictions of 
radionuclide concentrations, and using 
seasonal parameters to describe 
agricultural practices instead of yearly 
averages.

While EPA acknowledges the 
desirability of making such 
improvements, we believe that the 
results of implementing these 
recommendations would make only 
minor changes in the estimated risks 
supporting this rulemaking.

V. Decision to List Under Section 112

Section 122(a) of the CAA required 
EPA to make a determination of whether 
or not “emissions of radioactive 
pollutants * * * will cause, or 
contribute to, air pollution which may 
reasonably be anticipated to endanger 
public health.” Once an affirmative 
determination is made, that section 
requires EPA to either list the substance 
under section 108(a)(1), governing 
National Ambient Air Quality Standards 
(NAAQS), 111(b)(1)(A), governing New 
Source Performance Standards, or 
112(b)(1)(A), governing NESHAPs. EPA 
analyzed numerous studies which 
indicated that exposure to radionuclides 
can cause three major types of health 
effects: Cancer, genetic damage, and 
developmental effects. After considering 
these health effects, EPA made the 
determination that radionuclides cause 
or contribute to air pollution which 
“may reasonably be anticipated to 
endanger public health." Because EPA 
intended to regulate carcinogens under 
section 112, it listed radionuclides under 
section 112(b)(1)(A) [44 FR 76738 (Dec. 
27,1979)]. That decision was the first 
step in the regulatory process, and was 
challenged in the current litigation. As a 
result, EPA has reevaluated the decision 
and determined that the original listing 
under section 112 was correct. This 
discussion explains that decision to the 
public and provides an additional 
opportunity for comment on this issue.

The first part of the listing decision, 
the “hazardousness” of radionuclides, is 
unchallenged. The evidence that 
radionuclides can cause cancer has, if 
anything, increased since 1979, see 
Volume 1 of the BID. The evidence now 
points to the conclusion that radiation is 
even more dangerous than was believed 
at that time. While some people have 
expressed the view that even though 
radiation can cause cancer, the amount 
of radionuclides that are released from a 
given source or industry is insignificant 
and to not present a risk. EPA believes 
that the results of the risk assessments 
demonstrate the risk to public health 
that results from radionuclide emissions
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from industrial sources. These risk 
assessments support.the listing decision.

Section 112(b)(1)(A) applies not 
merely to any “air pollutant” as do 
sections 108 and 111, hut to a 
“hazardous air pollutant” that is defined 
as a pollutant that “causes or 
contributes to air pollution which may 
reasonably be anticipated to result in an 
increase in mortality or an increase in 
serious irreversible or incapacitating 
reversible illness.” Once a pollutant is- 
determined to be a hazardous air 
pollutant, the only remaining step is for 
the Administrator to determine whether 
emissions of the. pollutant present a risk 
warranting regulation under section 
112—that is, whether it is a hazardous 
air pollutant “for which h e intends to 
establish an emission standard” under 
that section. EPA has determined that 
radionuclides not only pose a risk of 
carcinogenicity and mutagenicity when 
emitted into the air (see, National 
Academy o f Sciences, Commission on 
Biological Effects of Ionizing Radiation, 
Reports Number 3 and 4), but also are 
emitted in sufficient quantities a s  to 
create a risk warranting regulation 
under section 112. Therefore; EPA 
reaffirms its prior conclusion that 
radionuclides should be listed for 
regulation under section 112;
VI. EPA NESHAPs Policy

A. Legal Framework Under Vinyl 
Chloride
1. Introduction

Under the Congressional mandate of 
Section 112 of the Clean Air Act; EPA 
must promulgate NESHAPs that provide 
“an ample margin of safety” "to protect 
the public health.” The recent Vinyl 
Chloride decision defines this language 
as having two stages of analysis. First; 
EPA must make an initial determination 
o f what is safe, based exclusively on 
risk to health; Second, the level may be 
adjusted downward in order to provide 
a greater degree of safety. The second 
step provides the "ample margin” of 
safety.

21 “Safe” or “Acceptable” Level
The court in Vinyl Chloride explicitly 

declined to determine what risk level is 
safe or acceptable (the court used, these 
terms interchangeably) or to set out the 
method for determining this leveL The 
court recognized that scientific 
uncertainty concerning the effects of a 
particular carcinogenic pollutant, is a 
matter for the Administrator’s discretion 
under section 112. “EPA, not the court, 
has the technical expertise to decide 
what inferences may he drawn from the 
characteristics of * *“ * substances and 
to formulate policy with respect to what

risks are acceptable.” Id., at 1163, citing, 
Environmental Defense Fund v. EPA, 598 
F. 2d, 83-84 (DC Cir. 1978). But the 
Administrator may not consider other 
factors, such as cost or technological 
feasibility in making the “safe” 
determination.

The court did, however, provide some 
guidance on making the “safe!’ 
determination. The court stated that the 
Administrator must base the “safe” 
decision on “an expert judgment” 
concerning "the level o f emissions that 
will result in an ‘acceptable’ risk to 
health.” Vinyl Chloride, at 1164-65. To 
exercise this judgment “the 
Administrator must, determine what 
influences should be drawn from 
available scientific data and decide 
what risks are acceptable in the world 
in which we live.” Id. a t  1165. The court 
emphasized that, “safe” does, not require 
elimination of all risk. “There are many 
activities that we engage in every day— 
such as driving a care or even breathing 
city air—that entail some risk of 
accident or material health impairment; 
nevertheless, few people would consider 
those activities ‘unsafe.’ ” Id., citing. 
Industrial Union Dep ’t , AFL~GIO v. 
American Petroleum Inst., 448 U.S. 
607,642 (1980) (OSHA Benzene Case)

3. Ample Margin,of Safety
Because the determination in the first 

stage of analysis of what is  “safe” is 
marked by scientific uncertainty, and 
safe does not mean risk free,, the 
Administrator may set the level below 
that which is determined to be safe in 
order to achieve an “ample margin of 
safety.” Once “safety” is assured with 
regard only to risk to health, the 
Administrator may consider cost and 
technological feasibility in lowering the 
level. “Because consideration of these 
factors at this stage is clearly intended 
to protect the public health, it is  fully 
consistent with the Administrator’s  
mandate under section 112;” Vinyl 
Chloride, at 1165.
4. Uniqueness of Decision

The effect of Vinyl Chloride is to 
require a unique decisionmaking process 
for public health protection decisions, 
unlike any other regulatory decision 
faced by the Agency. This is the result of 
the court’s prescription of two separate 
steps for decisionmaking, the first, in 
which only health factors can be 
considered in  setting an acceptable risk 
level, and the second, in which 
additional- factors including cost, 
technological feasibility, and other 
relevant factors may b e  considered in 
providing an amplemargin of safety.
This scheme is unlike any other in the 
Clean A ir Act or any of the other

statutes administered b y  EPA because 
the acceptable risk that EPA adopts in 
the first step cannot be exceeded by the 
standard EPA adopts in the second step.

In contrast, other EPA statutes have 
very different structures and legal 
requirements for decisionmaking on 
public health standards. For example, 
while the Safe Drinking W ater Act 
provides for two separate decisions, the 
first is a  hearth-based goal toward 
which to work, but not necessarily meet; 
the second is an enforceable standard 
that takes cost and feasibility into 
account. Under both the toxic 
Substances Control Act (TSCA) and the 
Federal Insecticide, Fungicide,, and 
Rodenticide Act (FIFRA), the balancing 
of health concerns and benefits of 
continued chemical use and control 
costs are explicitly provided for within a 
single decision; RCRA and the 
Comprehensive Environmental 
Response, Compensation, and Liability 
Act (CERCLA) both require statutory 
decisionmaking very different from the 
bifurcated process mandated by the 
Court for section 112.

Thus, the Vinyl Chloride decision 
requires EPA to consider whether a risk 
is acceptable without a t the same'time 
considering benefits of the activity 
causing risk, feasiblity o f  control, or 
other factors. This problem is 
particularly acute in the case of 
carcinogens; for which the Agency has 
stated that it is unable to identify a 
threshold no-effect level.

The very examples cited by the Court 
bring home the unusual nature of the' 
Court’s  “acceptable risk”  decision step; 
The. court (quoting the Supreme Court’s 
decision in the OSHA Benzene Case)' 
cited “driving a car or even breathing 
city air” as activities that; “few people 
would consider * * * ‘unsafe.’’” But 
driving a car entails risks that most 
people would consider high; the annual 
incidence approximates 50,000 fatal . 
accidents, and the average individual 
risk (not the maximum, but the actuarial 
average risk) approximates a 1 in  100 
chance of automobile-related death over 
a 70-year lifetime. Yet the Court was 
correct to say thatour society accepts 
(or tolerates) the risk from driving cars*. 
As a society, we continue to try to 
reduce the level of risk, but we accept it  
due to the value of the benefits in 
increased mobility that the automobile 
affords. The same is true of “breathing 
city air.” Individuals live in cities to be 
close to the workplace, for the 
recreational and cultural advantages 
associated with cities, andfora variety 
of reasons extrinsic to the risk itself.

Commentors have often, suggested 
that EPA consider a cost-benefit
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analysis in assessing risk acceptability. 
The court has rejected this approach. 
How, then, is EPA to make those 
judgments? Later in this section, EPA 
sets out for public comment four 
approaches that deal with this issue.
Tile approaches cover a range of 
possible risk levels, and they give 
prominence to different measures of 
risk, e.g, individual versus population 
risk.

B. Survey o f Societal Risk
The question of what constitutes 

“safe” must be answered with reference 
to the “risks that are acceptable in the 
world in which we Uve.” Vinyl Chloride, 
824 F.2d at 1165.

In approaching the question of what 
level of ride is ‘'acceptable” or “safe”, 
EPA surveyed a  range of health risks 
that our society faces. The objective of 
this survey was to develop information 
to place the radionuclide risk estimates 
in perspective. Thus, the risks examined 
included those encountered in everyday 
life, such as (hiving a car and breathing 
city air, which were cited in the Vinyl 
Chloride decision, as well as a range of 
regulatory judgments or risks. The EPA 
surveyed both the individual risk and 
the incidence in die population exposed 
to risk associated with the activities. 
Considering incidence comports with 
the purpose o f section H Z  to protect 
“public health” when incidence is 
viewed as a measure of health of the 
population as a whole.

The risks examined ranged from 
individual risks of 1 to 10 (10“ *) to less 
than 1 in 10,000,000 (10“ T  Everyday 
risks include risks from natural 
background radiation as well as risks 
horn home accidents. Natural 
background radiation (excluding radon) 
at sea level creates individual lifetime 
cancer risks in die range of 3 hi 1,000 
(3 x  10“ *) and an estimated 10,000 cancer 
cases per year. Naturally occurring 
radon in homes poses an additional 
source of radiation risk, and these risks 
can be as high as 1 in 100 to 1 in 10 (10“* 
to 10“ *) and cause an estimated 5,000 to
20,000 cancer cases per year. In the U.S., 
accidents, natural disasters, and rare 
diseases pose individual risks of death 
from 1 in 10,000 (10~*) (e.g., tripping and 
falling which cause approximately 470 
deaths per year) to 1 in 10,000,000 (10“1) 
(e.g., rabies which causes an average of 
1.5 deaths per year).

Judgments on risks have also spanned 
a broad range of risk levels. The NCRP, 
following recommendations of the 
International Commission mi 
Radiological Protection, has 
recommended that maximum individual 
exposures from non-medical manmade 
radiation be limited to an amount

corresponding to risks of 3 in 1,000 (3 X 
10“3}. See Table 3 feu: a comparison of 
radiological risks and recommendations. 
It is important to note that the 
recommendations of national and 
international bodies shown in table 3 
are coupled with recommendations that 
radiation doses should be “as low as 
reasonably achievable” (ALARA). The 
implementation of ALARA requires a 
site-specific consideration of the cost 
effectiveness of controls that could be 
added to reduce radiation doses. 
Therefore, these national and 
internationally recommended dose 
levels are acceptable only when the 
ALARA principle has also been 
satisfied.

The Food and Drug Administration 
(FDA) establishes tolerances for 
poisonous or deleterious substances, 
such as polychlorinated biphenyls 
(PCBs), at a level found necessary to 
protect the public health, taking into 
account the extent to winch the 
substance is unavoidable in the food 
supply and the other ways the consumer 
may be affected by the same substance. 
For example, FDA has established a 
tolerance level for PCBs in fish at an 
individual risk of 7 x  10“ \ which could 
result in 34 cancer eases each year 
among heavy fish consumers alone (44 
FR 38333, June 29,1979).

The EPA regulates pesticide uses 
under FIFRA based on whether the 
pesticide creates unreasonable adverse 
effects, a statutory term defined as 
requiring the balancing of risks and 
benefits. The EPA has authorized some 
uses of the pesticide chlorobenzilate 
that would create individual risk of 1 X 
10“* to 7 x  IQ"® and could result in 2 to 
9 additional cancer cases per year (EPA 
banned other uses of this pesticide).

Regulatory judgments have also been 
made to require lower risks. For 
example, under the provisions of the 
Food, Drug, and Cosmetic Act, which 
povides that “no residue” from 
carcinogenic additives to animal feed 
may remain m any edible portion of the 
animal, FDA has established a policy of 
not allowing the use of additives that 
create a risk higher than 1 in 1,600,0001 
X 10“®. A complete description of the 
risks EPA considered is presented in a 
document in the docket entitled “Survey 
of Risks,”

No fixed risk level could be identified 
as acceptable in all cases and voider all 
regulatory programs for two main 
reasons. First, as discussed above, in 
most cases the calculation or risks 
depends on different data, assumptions, 
and uncertainties. For example, the risk 
associated with motor vehicle and other 
common accidents can be calculated 
directly from accident records and

therefore reflects actual risk, whereas 
environmental risks are based on 
estimating procedures and assumptions 
and therefore are more uncertain.

Ta ble  3 .— Radiological Risk s  
Compared

Annual
effective

dose
equivalent

(mrem)

Lifetime risk

Regulatory Risk 
Federal guidance* 

(i860) (individual, 
long-tenn} ................. 500 1.5 X  10“*

ICRP advisory ** 
(1987) (all
sources)______ ____ 100 3  X 10"»

NCRP advisory ** 
(1985) (all
sources)'.......... ........... too 3 X 10~*

British advisory *  
(1987) (all
sources)___ ______ 50 i 1 JS X 10-*

NCRP acMsory * * 
(1984) (air 
sources)... . - 25 7 X 10-4

NRC goad for nuclear 
power plants * 
(current)......... ...... ..... 5 "LS X IS ' 4

EPA drinking water 
standards (1976) — 4 1.2  x  to r*

Background Risk 
Natural background 

(total)------.....--------- 300 1 X 10-*

Natural background 
(total non-radon)..__ too 3  X  10“*

Yearly round kip 
flight N.Y. to  L A  
(70 years)_____ _ 7 2  X 10 "4

Remaining fallout 
from atomic tests..... 4 1.2 X IQ' 4

1 International Commission on Radiological Protec­
tion.

* National GouncH on Radiation Protection and 
Measurement

* Risks stated are the maximum allowed. These 
regulatory decisions presume that ail exposures will 
be kept “as low a s  reasonably achievable“.

Thus, actuarial and environmental risk 
estimates cannot be directly compared 
so as to draw precise judgments as to 
whether one risk is larger, or less 
acceptable, than another. Second, the 
acceptability of risk is a relative concept 
and involves consideration of différant 
factors. Considerations in these 
judgments may include: The certainty 
and severity of the risk; the reversibility 
of the health effect; the knowledge or 
familiarity of the risk; whether the risk 
is voluntarily imposed or whether the 
individual receives a direct benefit for
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accepting the risk voluntarily; the 
advantages of the activity; and the risk 
and advantages for any alternatives. 
Thus, different judgments on 
acceptability can be made for similar 
numerical estimates of risks.

In addition, the uses of individual risk 
and incidence as comparative factors 
face limitations since the relative size of 
the risks associated with an activity 
determine how the activity is defined. 
For example, incidence associated with 
a single leaking pipe at a plant within a 
particular industry could be quite small, 
but the cumulative risks associated with 
all plants within the industry could be 
significant. This limitation can be 
ameliorated by careful selection of the 
appropriate categories of sources.

In summary, EPA surveyed and 
considered this risk information to 
provide perspective on society's 
consideration and acceptance of risk. In 
its consideration, EPA is not judging 
whether each of the risks presented here 
is acceptable or unacceptable. They are 
presented, instead, to provide a context 
for evaluating the relative public health 
implications of a range of activities and 
the risk present in activities being 
considered for regulation under section 
112.
C. General NESHAP Policy 
Considerations

The purpose of this section is to 
discuss and solicit comment on the 
appropriate criteria for determining an 
"acceptable risk” and an "ample m argin 
of safety.” In its determination, EPA will 
consider measures of health risk, and 
limitations and uncertainties of the risk 
estimation methods and basic data. A 
discussion of these factors follows, as 
well as a discussion of the four 
approaches to making the acceptable 
risk decision. Comments are solicited on 
all aspects of the discussion and the four 
approaches. The framework adopted in 
this proceeding has already been 
proposed in the Benzene NESHAP and 
may also become the policies for 
decisions on future NESHAPs but will 
not apply to other Agency programs or 
other sections of the Clean Air Act.

The main purpose of the discussion 
presented here is to provide a basis for 
comment on the major policy issues 
raised by the Court’s opinion, in 
particular, on the requirement that in 
regulating air toxics under section 112 
the Agency must decide what risk is 
acceptable in “the world in which we 
live.” In the months since the Court’s 
decision, issues about acceptability of 
risk from air toxics have been the 
subject of discussion both within the 
Agency and in public debate. The four 
alternative policy approaches outlined

address the acceptable risk decision in 
different ways. The basic questions to 
be answered in each approach are:
What measure or measures of risk 
should be given weight in the acceptable 
risk decision? Are there specific levels 
of individual or population risk that are 
acceptable? How should EPA balance 
individual, population risk and risk 
distribution? Should the same levels be 
set and the same measures applied for 
all NESHAPs? How should uncertainty 
in risk estimation be considered?

The approaches described include one 
in which all risk information and 
measures available as well as 
estimation limitations and uncertainties 
are considered in determining 
acceptable risk on a case-by-case basis. 
Other approaches simply apply one 
quantitative risk parameter, either risk 
to the maximally exposed individual or 
aggregate risk of increased fatal cancer 
in the population (population risk). The 
approaches also vary in the level of risk 
that would be acceptable. The details of 
the results of applying each of the 
approaches to radionuclide source 
categories are described later in this 
preamble.

Three of the approaches use either 
maximum individual risk or population 
risk as the sole criterion for acceptable 
risk. Some take the view that added 
cancer risk to the individual is the most, 
or only important measure. Two of the 
approaches use this as the only criterion 
for acceptable risk. The third approach 
uses incidence as the only criterion for 
acceptable risk. Arguments in favor of 
the individual risk measure are that no 
individual should be at high risk, that 
considering the number of people at risk 
leads to acceptance of higher individual 
risk when few people are exposed, and 
that it is inequitable foracceptable risk 
to an individual to depend upon the 
number of people similarly exposed. 
Arguments favoring use of added 
incidence are that it is an appropriate 
measure of total public health impact 
and this total risk to the population is a 
good indicator of acceptable risk.

On the other hand, fatal cancer is only 
one of a number of possible health 
effects and thus may not accurately 
measure the total health impact nor total 
population risk.

Uncertainty of risk estimates is also 
dealt with differently by the alternative 
approaches. Under Approach A, the 
case-by-case approach, all risk factors 
including estimation uncertainties are 
considered in the acceptable risk 
determination. Approaches B, C and D 
use a single risk measure as the criterion 
for the acceptable risk decision and thus 
would leave consideration of other risk 
measures and specific judgments

concerning much of the overall 
uncertainty until the second step, the 
ample margin of safety decision. How to 
weigh these uncertainties is a problem 
under any approach because while the 
Agency often has quantitative estimates 
of uncertainty to use for specific 
elements of the risk assessment, it can 
often only make a qualitative judgment 
about whether the overall uncertainty in 
the methods and assumptions has 
resulted in a over- or underestimated 
risk. Comments are solicited on the 
consideration of uncertainty in 
acceptable risk decisions.

Each alternative deals similarly with 
the ample margin of safety decision. In 
each, all the health information as well 
as cost, technical feasibility, estimation 
uncertainties and other relevant factors 
would be considered. Comment is 
requested on five issues in particular. 
First, is the ample margin of safety step 
more suitable than the acceptable risk 
step to take into account (usually 
qualitatively) the direction and extent of 
estimation uncertainties? Second, 
should all technically feasible and 
affordable controls be required without 
regard to whether any significant risk 
reduction is associated with the control? 
Third, should the Agency adopt a policy 
of using the ample margin step to force 
the development of new technology to 
reduce risk? Fourth, how should EPA 
balance the various risk, technical, and 
economic considerations in ample 
margin of safety decisions? Fifth, what 
criteria should EPA use to define the 
“availability” and "feasibility” of 
technological controls?

The remainder of this section 
describes several risk measures, how 
they are derived, general questions 
regarding control technology, and the 
four alternative regulatory approaches. 
The approaches are considered from the 
perspective of application to the 
radionuclide source categories covered 
in today’s notice and to the NESHAP 
program.

D. Risk Measures Considered in 
NESHAP Policy Approaches

In decisions on cancer risks from 
stationary sources of hazardous air 
pollutants, the Agency has estimated 
three measures of health risk. These are 
termed “maximum individual risk,” “risk 
distribution,” and "incidence”. Each of 
these combines an estimate of the dose/ 
response for a pollutant with estimates 
of exposure to the pollutant. The 
response estimated is the pollutant- 
related increase in the probability that 
an individual will contract fatal cancer 
in his or her lifetime. The exposure
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estimated is the average daily exposure 
assuming exposure lor 70 years.

1. Maximum Individual Risk
Individual risk is expressed as an 

estimated probability, e.g., 1 in 100 
(10“*1,1 in 1,000 (10-3)* 1 in 10,000 (10“4}. 
Thus a 1 X 10“3 individual risk is an 
added “chance” of 1 in 1,000 of 
contracting fatal cancer sometime m the 
individuals lifetime.

In this discussion, the maximum 
individual lifetime risk is die additional 
cancer risk o f a person due to exposure 
for 70-year lifetime at a point of 
maximum concentration of an emitted 
pollutant. The maximum individual risk 
is sometimes called the maximum 
exposed individual risk. This estimate is 
based on die fact that the concentration 
of an emission, and the consequent risk, 
diminishes with distance from its 
source. ForNESHAP decisions, the 
practice has been to estimate this figure 
for the largest annual average pollutant 
concentration to which any member of 
the pubHc may be subject according to 
census data on residence locations. It 
has also been estimated in some other 
Agency decisions as the maximum at 
the source perimeter.

The maximum individual lifetime risk 
is different from average individual risk 
which is sometimes estimated for 
sources like public chinking water 
systems or food in which the 
concentration of a pollutant and other 
factors are assumed to be equal at all 
distribution locations. This distinction is 
particularly relevant when considering 
the maximum risk one might find 
acceptable from different sources. In 
using the maximum individual risk in 
acceptable risk decisions for hazardous 
air pollutants, its limitations should be 
considered. Used alone, the measure 
does not tell how many people may be 
so affected; it relates only to the risk to 
the most exposed individuals).
2. Ride Distribution

A risk distribution estimates how 
many persons within a certain distance 
(e.g. 80 km) of a source of pollutant 
emissions are at what level of individual 
risk. Typically, the distribution is given 
for 10-fold increments of individual risk. 
Such a distribution provides the 
decisionmaker with information on both 
the individual risk level for those 
exposed and the number of persons 
exposed at each level. For NESHAP and 
other decisions, the Agency has 
examined risk distributions both as 
measures of risk and to compare the 
effects of various strategies for risk 
reductions across a  source category.

In making an acceptable risk decision, 
one relevant consideration is how many

people are exposed at each risk level,
e.g. a (IQ-3) risk might be acceptable if 
only one person were at that level, but 
not if 1,000 people were subject to i t  
Similarly, the number of persons 
exposed at various individual risk levels 
could be an important element in 
deciding on acceptable risk. The risk 
distribution could be used in similar 
ways to consider whether an ample 
margin of safety exists.

3. Incidence
Incidence is  an estimate of population, 

rather than individual, risk. It is derived 
by  multiplying individual risk by the 
estimate of the number of persons at 
that level o f  risk and summing the 
results over aH risk levels. This number, 
which provides a lifetime population 
risk figure, is then divided by 70 (years) 
to give an annual fatal cancer incidence 
estimate. The incidence parameter can 
be used as an estimate of impact on the 
entire exposed population within a 
given area by totalling the incidence 
associated with each increment of 
individual risk. Incidence can also be 
portrayed along with individual risk and 
population numbers in a risk 
distribution. Typically, the Agency 
weighs incidence estimates in 
conjunction with maximum individual 
risk or average individual risk estimates. 
Estimated incidence generally is a 
particularly informative parameter when 
looking at aggregate risk from a category 
of like sources. One feature to take into 
account whenever it is used is its 
dependence on tee size o f the source 
category.

E* Uncertainties in Risk Measures.
Each of the three risk parameters 

defined above has three elements. These 
are the estimated response per unit of 
pollutant concentration (e.g. pCi/l in 
air), the estimated exposure 
concentration, and the estimation of the 
number and location of the population 
residing in the area of the sources 
(usually taken from census data).

Uncertainties exist in estimating each 
of these elements for a variety of 
reasons including the fact that the 
relevant data and our understanding of 
the biological events involved are not 
complete. Where data gaps exist, 
qualitative and quantitative 
assumptions are made based on our 
present understanding of the biological 
mechanisms of cancer causation, 
estimates of air dispersion, engineering 
estimates, and other factors. Selection of 
certain assumptions to be used is a 
policy decision. The Agency has 
published guidelines covering many of 
these for both cancer risk assessment 
and exposure assessment (“Final

Guidelines for Carcinogen Risk 
Assessment,” 5 1 FR 33992 (September 
24,1986) and “Final Guidelines for 
Estimating Exposures,” 51 FR 33042 
(September 24,1986)).

The following is a discussion of 
methods used to calculate the three 
parameters, together with a few 
examples of the uncertainties.

Risk assessment, under EPA 
guidelines, takes into account the nature 
and amount of evidence that the agent 
will cause the effect of concern hi 
humans as well as the uncertainties of 
interpretation of data mid its 
quantification. When the toxicity data 
from human studies are available, as in 
the case of radionuclides (which is a 
known carcinogen), there is less 
uncertainty about the hazard of dose/ 
response than when the data is solely 
from animal studies. Nevertheless, 
important uncertainties enter into the 
analysis even when human date is 
available. Examples include the fact that 
human epidemiological studies are often 
retrospective and measure effects of 
exposure that occurred many years in 
the past. The level of exposure to the 
agent at that time usually must be 
estimated and cannot be verified. Also, 
in certain categories of human studies, 
the studies are often of workers exposed 
to the pollutant. Worker populations are 
not representative of the general 
population with respect to age or sex. 
Workers are also generally file healthier 
segment of the population. These factors 
can lead to over- or underestimation of 
risk.

When data from animal studies are 
used, uncertainties about exposure can 
be experimentally controlled, but other 
uncertainties arise. Many of these 
concern file extrapolation from data 
collected in animal tests to estimate 
effects on humans. The extrapolation 
has to try to account for many factors, 
such as file equivalent dose for humans 
and laboratory animals given the size 
differences and the potential differences 
in metabolism and excretion of a 
chemical pollutant.

In addition, uncertainties arise in 
extrapolating the observed dose/ 
response relationship from either 
workplace or animal test exposures to 
the usually lower dose levels of the 
general population.

In estimating exposure, the dispersion 
of a pollutant from a source is usually 
quantified by a predictive mathematical 
model using a known or model source 
emission rate, temperature and velocity 
characteristics, and weather patterns at 
nearby stability array (STAR) stations, 
typically the nearest recording weather 
station. The model predicts the
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concentration of the dispersed pollutant 
at various distances from the source. 
Standard assumptions are that the 
population around the source resides 
there for a 70-year lifetime and is 
continuously exposed to the modeled 
concentrations. The amount of 
emissions can be derived from sampling 
and analysis of emissions at the source 
or from engineering estimates, with ' 
more or less uncertainty associated with 
each method according to the type of 
emission. There are varying degrees of 
accuracy and precision in sampling, 
analysis, or estimates of emissions. 
Therefore the uncertainties involved in 
the method of estimating individual 
exposure and the number of individuals 
exposed are numerous. Thus, it is 
evident that uncertainty is difficult to 
quantify. Questions relevant to two-step 
decisionmaking under the Vinyl 
Chloride opinion are: At which step or 
steps should uncertainty be accounted 
for? How should uncertainty be 
considered if it cannot be quantified?

F  Technology Availability and Plant 
Closure Considerations

In the proposed benzene NESHAP, as 
weU as in this NESHAP for 
radionuclides, EPA has considered only 
factors relating to risks to public health 
in deriving alternative "acceptable” 
levels of risk. However, in evaluating 
whether to further reduce the risk to 
provide for an ample margin of safety, 
EPA has also considered the extent to 
which plants would be forced to: (a) 
Install control technologies which are 
not cost effective or fully demonstrated 
and/ or (b) curtail or stop production. 
These considerations are reflected in 
today's proposal to the extent that they 
apply to affected radionuclide sources.

With regard to the availability of 
technology to control air pollutants, EPA 
has in this case considered a technology 
available if it has been installed on a 
commercial scale in the United States 
and adequate data have been collected 
on plant and control equipment 
characteristics and performance. 
However, at various times in the past, 
EPA has considered emission standards 
which force plants to install 
technologies which do not meet these 
current "availability” criteria or cause 
facilities to curtail production or shut 
down. For example, EPA has in the past 
considered a technology "available” if it 
has been commercially demonstrated in 
other countries, even if no units have 
been installed in the United States.
Also, EPA has considered bench- or 
pilot-scale demonstrations in order to 
judge reasonableness of expenditures 
for commercial demonstration of a given 
technology. Others have argued that

EPA should not be concerned about the 
extent to which technologies are 
"available” since the standards should 
be solely based on public health 
considerations. Proponents of this latter 
view argue that the health based 
standards will themselves provide 
adequate incentive for currently high 
risk industries to develop new control 

" technologies. Still others argue that the 
compliance schedules in section 112 will 
cause sources to close rather than 
undertake the risk of installing costly 
technology that is unproven.

The EPA solicits public comment on 
the relative merits of alternative criteria 
for determining the availability of 
technology and on the question of 
appropriate alternative methods for 
encouraging development of alternative 
technologies, processes, product 
substitutes, and/or lifestyle changes.

G. Description of Alternative Policy 
Approaches

Each of the four approaches described 
here for comment treat the "acceptable 
risk” decision differently. The first 
approach considers all risk factors in the 
"acceptable” decision and then 
considers all risk factors plus cost and 
feasibility of emission controls in the 
“ample margin of safety” decision. The 
other three approaches differ from the 
first in that they use a single param eter, 
maximum individual lifetime risk or 
incidence, as the sole deciding factor for 
acceptable risk, while considering other 
factors in the "ample margin” decision.

The case-by-case and single 
parameter approaches differ in the 
degree to which they possess each of 
two desirable features. One feature is 
the ability of the Agency to consider the 
weight of evidence, or confidence, in the 
hazard data from which risk numbers 
are derived and the confidence in the 
emission and exposure estimates. The 
second feature is the degree to which 
decisions are clear and understandable, 
and thus can be perceived by the public 
as consistent

The case-by-case approach is 
designed to bring all of the evidence to 
bear in association with risk numbers at 
both decision steps. The Agency has 
adopted the policy of risk assessment 
contained in the 1983 study by the 
National Academy of Sciences entitled 
"Risk Assessment in the Federal 
Government Managing the Process” 
(National Academy Press). This study 
covers the various elements of cancer 
risk assessment and the assumptions 
and uncertainties it involves.

One of the policies emphasized in the 
report and adopted by EPA is to give the 
risk manager a risk characterization 
which contains the information needed

for a decision on how much confidence 
to place on numbers. For example, 
numbers for risk estimates for two 
different pollutants might look the same, 
but be based on data sets of quite 
different quality. A very large set of data 
from human and animal studies could be 
the foundation for a high degree of 
certainty in deriving a quantitative 
dose/response relationship. On the 
other hand, a quantitative dose/ 
response estimate based on less 
evidence could be more uncertain. 
Moreover, emission estimates and 
exposure modeling may be based on 
site-specific information, assumptions, 
or combinations of the two. Depending 
on the data and assumptions, there can 
be large differences in the confidence of 
the exposure estimates. EPA has used a 
variety of data in this rulemaking and 
has confidence in the data used for the 
purposes of this rulemaking. However, a 
risk manager would be justified in using 
two kinds of estimates differently in 
decisionmaking, in spite of the fact that 
the numbers might be very similar.

An advantage of the case-by-case 
approach is that it uses the full range of 
evidence behind the risk numbers in 
determining acceptable risk and in 
deciding on an ample margin of safety.
A disadvantage of this approach is that 
it relies on case-by-case interpretation 
and judgment of data, which can make 
the basis for the decision more difficult 
for the public to understand. In addition, 
decisions may appear inconsistent when 
different numerical risks are judged to 
be acceptable in different cases.

The single measure approaches takes 
risk numbers at face value for the 
acceptable risk decision, with a fuller 
consideration of the weight of all 
evidence at the margin of safety step.
The advantages of these approaches are 
their clarity and ease of administration, 
which are good bases for adoption of 
such an approach. Their disadvantage is 
that they do not consider all of the risk 
factors, risk characterization, and 
uncertainties in the initial step.

Approach A. Case-by-Case Approach

Under this approach, the 
Administrator makes decisions on what 
is an acceptable risk on a case-by-case 
basis. The Administrator considers 
individual risk, risk distribution and 
incidence, their estimation limitations 
and uncertainties in judging which 
levels of emissions present acceptable 
risks to public health for each of the 
sources considered. This approach 
recognizes that the risk to public health 
is a combination of these factors, and, 
therefore, the level of acceptable risk to
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the public health varies among the 
different sources.

In applying Approach A, the approach 
is to examine the risk distribution and to 
consider maximum individual risks 
around 101-4 or less to be the preferred 
range. The 101-4 level was selected for 
reasons analogous to its use in 
Approach C (see discussion of Approach 
C for further explanation). Under all 
Approach A decisions, however, the 
Agency will closely examine the 
aggravating and mitigating factors 
associated with the risk estimates. 
Included in this examination is 
recognition that there are considerable 
uncertainties in the risk 
characterization, emission, estimates, 
and exposure assumptions; these 
uncertainties may very widely among 
assessment. Acceptability of higher 
risks includes consideration of the 
number of people at that risk and the 
total incidence. Greater weight is given 
to the incidence associated with 
individual risks greater than 101“5, this 
is because risks lower than this are 
generally considered small. In addition, 
both the dose/response and exposure 
estimates increase in uncertainty at 
these lower levels, which generally 
represent large extrapolations from high 
to low doses and dispersion of the 
pollutant at greater distance from the 
source, respectively. Risks greater than 
the 101-4 or less preferred range may be 
judged acceptable in this approach 
when all factors are considered. 
Examples of circumstances that EPA 
believes appropriate to consider include: 
(1) The uncertainties of the analysis; (2) 
the degree of over or under estimation in 
the risk characterization; (3) the weight 
of evidence of the health effects and 
non-quantified health effects, (4) 
modeled versus measured exposures, 
and; (5) the estimated population 
predicted at lifetime risk of around 1 in
10,000 or greater.

It should be recognized that zero risk 
is unattainable. This approach provides 
a mechanism to reasonably consider 
various health risks or other health 
related factors that are appropriate to 
each source category.

EPA has also considered the health' 
risk due to the level of natural 
background radiation. In the case of 
radionuclides, the background levels 
cause higher individual and population 
risks than any of the source categories 
being considered for regulation in this 
rulemaking.

The highest level of emissions that is 
considered in the acceptable risk step is 
the baseline level of emissions, 
Alternatives other than baseline 
emissions are developed to give the 
Administrator reasonable alternatives

with specific quantitative benefits to 
choose from. In reality, the concepts of 
acceptable risk and ample margin of 
safety exist on a continuum and are not 
easily quantified.

Decisions on acceptable risk are 
premised on the highest associated risk 
that was judged acceptable after 
weighing the many different 
considerations appropriate for that 
source category. Clearly all the 
alternatives for that source category that 
present smaller risks are also 
acceptable. Any alternative that is 
higher than the chosen alternative for 
that case allows risks that are 
unacceptable. However, that does not 
mean that any risk that is even slightly 
higher than the chosen alternative is 
inherently unacceptable. In order to 
develop standards, discrete alternatives 
are selected and discrete lines are 
drawn.

Approach B. Incidence-Based Approach

In this approach, incidence is the only 
parameter used to decide acceptability 
of risk. At the “ample margin of safety” 
step, all of the risk parameters as well 
as estimation uncertainties, cost, and 
feasibility are considered. The annual 
incidence proposed as acceptable is no 
more than 1 death/yr per source 
category. The EPA is proposing an 
incidence number of 1 per category 
because it is felt that one was small 
compared to the total number of cancer 
deaths each year and in relation to 
incidence associated with risks from 
numerous everyday activities. Comment 
is requested on the appropriateness of 
this selection.

Approach 8  relies on incidence. An 
advantage of an.incidence-based 
approach is that while incidence and 
maximum individual lifetime risk are 
uncertain figures, in general, incidence 
figures are likely to be more accurate 
than maximum individual lifetime risk 
figures. A maximum individual lifetime 
risk estimate is much more sensitive to 
errors in modeling assumptions in the 
exposure estimate. When those 
uncertainties are spread throughout the 
exposed population in an incidence 
estimate, they tend to average out and 
thus to yield results that are less 
uncertain.

One feature to note is that since no 
other criterion besides incidence plays a 
role in the acceptable risk decision, high 
maximum individual risk levels would 
be acceptable so long as the exposed 
population is sufficiently small that the 
incidence level is met.

Approach C. 1x101-4 or less Maximum 
Individual Risk Approach

This approach would use maximum 
individual risk as the sole criterion for 
deciding acceptable risk. At the ample 
margin of safety step, the risk 
distribution and incidence would be 
added to the factors considered as well 
as uncertainty, cost and feasibility.

The acceptable risk level for 
maximum individual risk under this 
approach is 1x101-4 or less. This 
approach focuses on the estimation of 
the maximum concentration to which 
anyone could be exposed, which is used 
to calculate the maximum individual 
risk. Approach C’s acceptable risk is 
defined as 1x101-4 maximum individual 
risk. This level is analogous to the top of 
the target individual risk range used in 
some other EPA programs. A risk of 
101-4 falls roughly in the middle of the 
range of risks considered in the survey 
of societal risks, discussed earlier in mis 
section. An advantage of using the 
single parameter of individual risk is 
that it is simple and clear cut. The level 
chosen is low enough to assure that the 
risk to the public health is acceptable. 
One disadvantage of Option C is that 
without the additional perspective of the 
risk distribution and incidence estimates 
and all other risk information, many 
decisions would ride exclusively on the 
uncertain prediction of the 
concentration and location of the area of 
maximum exposure. The accuracy of 
emission factors, meteorological data, 
and census data for specific source 
locations are among the more uncertain 
estimates, but would be the most critical 
elements under this decision. However, 
at the. ample margin of safety step, die 
other risk measure could be examined to 
bring the needed perspective to the 
overall decision.

Approach D. 1x101-6 or Less Maximum 
Individual Risk Approach

This approach is identical to 
Approach C except that it uses a more 
stringent criterion for individual risk.
The acceptable risk is defined as 
1x101-6 maximum individual risk. This 
level is proposed on the theory that risks 
below this level have been generally 
regarded as small additions to an 
individual lifetime risk or cancer 
considering the risks faced by 
background radiation. Additionally, the 
101-6 level falls near the lower end of 
the risk range in the survey of risks, 
discussed earlier in this section.

Based on current information, EPA is 
unable to accurately quantify the effects 
resulting from the implementation of 
Approach D. We are interested in
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receiving comments concerning the 
effects of such action.

H. Format of Standards
The format of the standards proposed 

for the various source categories vary 
because of the differing technical 
features of the sources. For example, 
area sources emitting radon are best 
monitored by flux measurements. Thus, 
flux standards are most appropriate. 
Similarly, mixtures of radionuclides are 
best related to public health through the 
use of the concept of dose. We have 
proposed dose standards to limit 
emissions in those cases where it is 
appropriate. Where a single 
radionuclide is emitted or a single 
radionuclide emission limit would serve 
to limit all others, we have proposed an 
emission limit for that radionuclide. 
Where no form of emission limit is 
possible, we resort to work practice 
standards.

VIL Discussion o f  Source Categories

The regulatory decisions proposed 
today are based on the risk assessments 
and other factors available in the 
current rulemaking record. This proposal 
may provide EPA with additional risk 
analyses or other information relevant 
to these decisions. Consequently, based 
on such information the A dministra tor 
may choose to reach a different 
regulatory decision in the final rule for 
some or all the source categories 
addressed in the rulemaking.

A. Department of Energy Facilities
I. Introduction

The DOE administers many facilities, 
including government-owned, 
contractor-operated facilities across the 
country. Some facilities conduct nuclear 
energy and weapons research and 
development, some enrich uranium and 
produce plutonium for nuclear weapons 
and reactors, and some process, store 
and dispose of radioactive wastes.
These facilities contain significant 
amounts of radioactive material and 
emit radionuclides into the air. Other 
facilities contain large stockpiles of 
byproduct material which emit large 
quantities of radon. A discussion of 
DOE facilities in this category appears

as a separate section later in this 
Preamble. EPA is considering tiie two 
categories separately in this rulemaking 
because of the imprecision of converting 
radon measurements into dose 
standards. In addition, the two 
categories employ different control 
methods.

Some of the DOE facilities emitting 
radionuclides are on large sites covering 
hundreds of square miles in remote 
locations. Some of the smaller sites 
resemble typical industrial facilities and 
are located in suburban areas.

In total, DOE has almost 100 sites that 
emit radionuclides. These facilities emit 
a wide variety of radionuclides in 
various physical and chemical states. 
Emissions from various DOE facilities 
represent many types of radionuclides 
and both internal and external dose 
pathways (although specific facilities 
may emit only one or two radionuclides 
affecting only one pathway}.
_ DOE facitities are presently c o v e r e d * 

by a radionuclide NESHAP which limits 
emissions such that no individual 
receives a whole body dose of 25 
mrem/y or receives a dose of 75 
mrem/y to any organ. DOE also controls 
releases from these facilities under DOE 
orders which limit calculated doses to 
the general public to be less than 100 
mrem/y from all sources and pathways. 
By incorporating the ALARA concept 
into its Orders, DOE has kept the dose 
to the public well below 100 mrem/y.
The NESHAP also mandates that DOE 
send annual reports of emissions to 
EPA. The information gathered from 
these reports contributed to EPA’s risk 
assessment of DOE facilities.
2. Estimates of Exposure and Risk

EPA’s risk assessment of DOE 
facilities is a site-by-site assessment. 
Emissions are based on DOE’s 1986 
report of emissions, meteorological data 
is taken from nearby weather stations, 
and population distributions within 80 
km are based on U.S. census tract data. 
EPA has a high degree of confidence in 
the results of this risk assessment

According to EPA’s analysis, all DOE 
facilities are in compliance until the 
current NESHAP. The risk to the most 
exposed individual is approximately 
1 .2x10“ 4 DOE facilities are estimated

to cause 0.17 fatal cancers per year to 
the exposed populations within 80 km of 
all DOE facilities. Most of the exposed 
population has a lifetime fatal cancer 
risk of less than 1 X 10“*.

Table 4 presents example scenarios to 
show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels (i.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and m aximum individual 
lifetime risk for a lower emission level 
identified as alternatives 2 and 3.
3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI, to 
the DOE source category are described 
below.

Approach A: Case-by-Case 
Approach—Decision on Acceptable 
Risk. As stated earlier the maximum 
individual risk to any individual is 
1.2X1Q“4» which is virtually the same as 
the level generally preferred under the 
case-by-case approach. Only a few 
people are at risks greater than 1X 10“4, 
and the vast majority of people within 
80 km of DOE facilities receive risks of 
less than 1X10~S. The estimated annual 
incidence is 0.17 fatal cancers per year. 
Most DOE facilities have much smaller 
emissions than that causing the highest 
individual risk and do not contribute 
significantly to the total risk from the 
entire category. In addition, DOE has 
reduced the emissions from its facilities 
over the last few years and is continuing 
to do so.

EPA examined several alternatives 
before determining the acceptable level, 
Those alternatives and the risks they 
present are illustrated in Table 4. After 
examining these different options, the 
Administrator proposes to determine 
that 10 mrem/y ede, which represents 
the baseline, is acceptable under the 
case-by-case approach.

Ta ble  4 .—  Alternatives fo r  Ac c e pt a b l e  R isk  F rom DOE F acilities

Maximum individual risk (lifetime)____»,___ _____
Incidence within 80 km (death/y)....______ __________
Risk individual;

E -2  to E -1 _____»__ ;____ _ _ _ _____________
E -3 to E - 2 _ _ ~ _ ^ _ ._________________________
E -4 to E -3____________________________________

Alternative 1 
(baseline) Alternative 2 Alternative 3

1 .2 X 1 0 - *
0 .1 7

o

3 . 6 X 1 0 - *
0 .1 3

o

2 .4  x « r*
0 .0 9 4

o
0 0 0.......___......._______ ________ ...._____ _ <*> 0 0
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Ta b l e  4.— Al t e r n a t iv e s  f o r  Ac c e p t a b l e  R isk  F r o m  DOE F a c ilit ies— Continued

Alternative 1 
(baseline) Alternative 2 Alternative 3

E -5  to E -4 .......... ......................................... ......................................... 600,000
1M

65M

0

540.000
140.000 

66M

0

250.000
410.000 

66M
E -6  to E -5 ...........................................................................................
Less E -6 .......... ........ .................. ....... ......................................... ..........

Risk incidence:
E -2  to E-1............... ............................................................................. ........... ;.......... 0
E - 3 to E - 2 .................................................... 0 0 0
E -4 to E -3 ........................................ < *)

0.12
0.035
0.011

0 0
E -5 to E -4 ............................................................ ........................^ ....... 0.11 0.042
E -6  to E -5 ................................ ..................... ........................ .................. ................................................................................................... 0.0067

0.014
0.040

Less E -6 ....................... .......................................... ...................................................................................................................................... 0.012

Other Health Impacts: Total cancers no more than twice fated cancers.
* EPA believes there are people at this risk at two facilities. However, we cannot quantify the number because site visits have not been made.

Decision on Ample Margin o f Safety: 
EPA has examined die control 
technology necessary to lower 
emissions from DOE facilities. To reduce 
the complexity of studying the costs and 
benefits of all different control options, 
EPA has concentrated on the facilities 
with the largest emissions. The costs 
and benefits of controlling emissions to 
various levels can be seen in Table 5.

Based on the costs of achieving 
alternative 2 and the very small

reductions of incidence and the small 
decreases in risk that would result, EPA 
has determined that it is not necessary 
to further reduce risks below their 
current level. Therefore, EPA believes 
that limiting emissions to their current 
level, represented by a level of 10 
mrem/y ede, will protect public health 
with an ample margin of safety. No 
further reduction below the safe level is 
required. However, EPA believes that 
the risks are high enough, and have the

potential to go significantly higher, that 
the protection of public health requires 
that a NESHAP be promulgated to 
insure that the current levels of 
emissions which are safe with an ample 
margin of safety are not increased. 
Therefore, EPA is proposing a NESHAP 
manadating that radionuclide emissions 
from DOE facilities shall not cause any 
individual to receive a dose of greater 
than 10 mrem/y ede.

T a b l e  5 .— Al t e r n a t iv e s  f o r  Am p l e  Margin  o f  S a f e t y  f o r  D OE F a c ilities

Alternative MIR Incidence Incremental 
incidence reduction

Total incidence 
reduction

Incremental capital 
cost

Incremental 
annualized cost

Total annualized 
cost

1 1 .2x10 ’ « 0.17
1-A 1 .2x 10"« 0.17

2 3.6x10"* 0.13 0.04 0.04 $7.4M $0.7M $0.7M
3 2.4x10-* 0.094 0.036 0.076 111M 16M 17M

Regulatory Status: Currently we have a  NESHAP limiting air emissions to 25 mrem/y whole body and 75 mrem/y any organ (equivalent to a  MIR of 7X10- «). 
Comments:
Alternative 1: Baseline, no rule—Self regulated by DOE. They use ALARA procedures and their own overall whole body limit of 100 mrem/y. The current 

NESHAP would be vacated.
Based on a  low-LET risk factor of 400 fatal cancers per million person-rad, ranging from 120 to 1200 fatal cancers per million person-rad, the Alternative 1 risk 

may range from 3.6x10”* to 3.6x10"«.
Alternative 1-A: Baseline rule, emission limit of 10 mrem/y ede (equivalent to a  MIR of 3x10"«)—highest emissions are from Reactive Metals, Los Alamos and 

Hanford sites.
Alternative 2: Emission limit of 3 mrem/y ede (equivalent to a  MIR of 1x10“4)—the following controls are needed: RMI—HEPA filters on 3  stacks; Los Alamos— 

beam stops and delay lines; Hanford—N-reactor remains closed; Oak Ridge-HEPA filters, particulate scrubbers, and tritiated water capture.
Alternative 3: Emission limit of 1 mrem/y ede (equivalent to a  MIR of 3x10 -5)— the following additional coritrols are needed: Savannah River—HEPA filters for 

particulate control; FMPG-HEPA filters and scrubbers to control uranium emissions.
Alternative 4: Table does not contain alternative to bring the MIR to 1x10"* because it is not yet possible to predict results accurately. Many additional controls 

would be needed. DOE roughly estimates cost to exceed $250 million.

Approach B: Incidence Based  
Approach. Decision on Acceptable Risk. 
EPA has determined that emissions from 
DOE facilities cause less than one fatal 
cancer per year. Therefore, under this 
approach, current emissions are 
acceptable.

Decision on Ample Margin o f Safety. 
EPA has examined the control 
technology necessary to lower 
emissions from DOE facilities. To reduce 
the complexity of studying die costs and 
benefits of all different control options, 
EPA has concentrated on the facilities 
with the largest emissions. The costs 
and benefits of controlling emissions to 
various levels can be seen in Table 5.

Based on the costs of achieving 
alternative 2 and the very small 
reductions of incidence and the small 
decreases in risk that would result, EPA 
has determined that it is not necessary 
to further reduce risks below their 
current level. Therefore, EPA believes 
that limiting emissions to their current 
level, represented by a level of 10 
mrem/y ede, will protect publicrhealth 
with an ample margin of safety. No 
further reduction below the safe level is 
required. However, EPA believes that 
the risks are high enough, and have the 
potential to go significantly higher, that 
the protection of public health requires 
that a NESHAP be promulgated to

insure that the current levels of 
emissions are not increased. Therefore, 
EPA is proposing a NESHAP mandating 
that radionuclide emissions from DOE 
facilities shall not cause any individual 
to receive a does of greater than 10 
mrem/y EDE.

Approach C: 1X10~* or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. The use of 
dose-based standards makes it simple to 
determine the correct standard under 
this approach. When the dose is evenly 
distributed to all organs, an effective 
dose equivalent of 3 mrem/y for 70 
years equals a risk of 1X10 * 4.
Therefore, under this approach, an
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acceptable level of emissions is the 
amount that shall not cause any member 
of the public to receive an effective dose 
equivalent of more than 3 mrem/y.

Decision on Ample Margin o f Safety. 
After comparing the benefits and costs 
of reducing risks below the safe level, 
EPA has determined that no further 
reductions below the level of 3 mrem/y 
EDE are needed. Therefore, EPA is 
proposing a NESHAP of 3 mrem/y 
which protects public health with an 
ample margin of safety.

Approach D: 1X 10  or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. The use of 
dose based standards makes it simple to 
determine the correct standard under 
this approach. When the dose is evenly 
distributed to all organs, an effective 
dose equivalent of 0.03 mrem/y for 70 
years equals a risk of 1X 10 
Therefore, under this approach an 
acceptable level of emissions is the 
amount that shall not cause any member 
of the public to receive an effective dose 
equivalent of more than 0.03 mrem/y.

Decision on Ample Margin o f Safety. 
After comparing the benefits and cost of 
reducing risks below the safe level, EPA 
has determined that no further 
reductions below the level of 0.03 mrem/ 
y EDE are needed to protect public 
health with an ample margin of safety. 
Therefore, EPA is proposing a NESHAP 
of 0.03 mrem/y protects public health 
with an ample margin of safety.
4. Implementation

a. Introduction. ORP’s experience in 
implementing the existing radionuclide 
NESHAP covering DOE facilities has 
shown that implementation of the 
current standard has several problems. 
EPA is proposing a new system for 
implementing the proposed NESHAP 
designed to overcome some of the 
limitations in the present standard. This 
system will be used regardless of the 
specific level of standard that is chosen.

b. Yearly reports. The implementation 
system for the NESHAP is designed to 
provide EPA with yearly reports on the 
levels of emissions from regulated 
facilities and resulting doses. Presently, 
DOE facilities monitor their emissions 
and make annual reports to EPA. These 
reports should continue under the new 
NESHAP. Although the report is based 
on a calendar year the dose standard 
applies to any year, i.e. any period of 12 
consecutive months. Since these reports 
provide EPA with the information it 
needs, DOE facilities are exempted from 
the requirements of 61.10.

c. Definition o f a facility. A problem 
in implementing the current standard is 
the ambiguity associated with the 
present definition of a facility. All the

buildings, structures and operations 
within one contiguous site shall be 
considered a single facility. For 
example, the entire DOE facility at Oak 
Ridge, Tennessee must meet the current 
standard of 25 mrem/y, instead of each 
individual building getting its own 25 
mrem/y standard.

d. Distinction betw een construction 
and modification. Since EPA takes the 
position that a facility is all the 
buildings within a given plant site, there 
can be confusion over whether the 
construction of a new building 
constitutes an existing facility, is new 
construction, or is a modification of an 
existing facility. It is proposed that the 
new NESHAP will specify that the 
construction of a new building is new 
construction at the facility and not a 
modification of file facility. This 
distinction is important because all new 
construction needs to be checked to see 
whether or not it needs prior approval 
but modifications which do not cause a 
net increase in the rate of emissions 
from the facility do not need prior 
approval.

e. Prior approval o f new  construction 
or modification. EPA will not change the 
basic definition of modification that 
exists at 40 CFR 61.15. A change that 
causes any increase in the rate of 
emissions is a modification, no matter 
how small that increase is. To reduce 
unnecessary paperwork, it is 
appropriate to avoid applications in 
cases of small changes.

EPA proposes a system under which 
DOE facilities will use AIRDOS to 
determine the dose to the most exposed 
individual due to the modification or 
new construction. If the estimated 
maximum individual dose added by the 
new construction or modification is less 
than 1% of the standard, then the 
modification or new construction does 
not need prior approval.

In making the determination of dose, 
for this purpose DOE must use the 
emission factors and source term 
determination from “BID: Procedures 
Approved for Demonstrating 
Compliance with the Dose Limits 
Established by 40 CFR Part 61, subpart
I." (BID: Compliance).

B. N uclear Regulatory Commission 
Licensed and Non-DOE Federal 
Facilities
1. Introduction

NRC-licensed, Agreement state- 
licensed, and non-DOE federal facilities 
include over 6,000 different facilities. 
These facilities include research and 
test reactors, hospitals, clinics, die 
radiopharmaceutical industry, low level 
nuclear waste facilities, and other

research and industrial facilities. These 
facilities are located in all fifty states. 
EPA estimates that virtually every 
American lives within 80 km of an NRC 
licensee.

The facilities in this category emit a 
large number of radionuclides. These 
radionuclides affect individuals by 
inhalation, ingestion, ground deposition 
and immersion pathways. Individual 
facilities may emit only one or two 
radionuclides affecting only one or two 
pathways.

Emissions from this source category 
are presently covered by a radionuclide 
NESHAP which mandates that 
emissions do not cause any individual to 
receive a whole body dose of more than 
25 mrem/y or receive a dose of 75 
mrem/y to any organ. Two categories of 
NRC-licensees have been exempted 
from coverage by the existing NESHAP: 
High-level nuclear waste (HLW) 
facilities and uranium fuel cycle (UFC) 
facilities. There are two types of HLW 
facilities, management and disposal 
facilities. The disposal of HLW, which 
occurs at a few unique facilities, is 
considered as a separate source 
category. The management, processing 
and storage of HLW that occurs at a 
NRC-licensee is included in the estimate 
of emissions o f the licensee used in the 
analysis that underlies today’s proposal 
for this category. Most of the NRC- 
licensees that manage, process or store 
HLW do so because it is related to their 
other operations. For radionuclide 
NESHAPs, EPA has determined that it is 
impractical to separately analyze and 
regulate two different emissions from 
the same facility. UFC facilities, which 
are distinctly different facilities, are 
being analyzed as a separate source 
category.

2. Estimates of Exposure and Risk.
EPA’s risk assessment of this category 

combined an analysis of the nine sub­
categories that make up this category. 
Due to the wide scope of this category, 
EPA’s risk assessment of this source 
category is based on large emitters and 
model facilities with model populations. 
The assessment included both analysis 
of those facilities believed to be the 
largest emitters and model facilities 
within each sub-category. The estimates 
of maximum individual risk are based 
on the site-by-site assessment of the 
largest known emitters.

The analysis of the largest sources 
was based on information compiled 
from previously existing data bases and 
information received from some of the 
sources themselves. The model facilities 
were developed after reviewing data 
from surveys conducted by the NRC and
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the Conference of Radiation Control 
Program Directors. The use of model 
facilities increases the uncertainty of the 
risk assessment. Especially uncertain 
are estimates of the population within 
given risk ranges. EPA requests, that 
commentors provide any additional 
information concerning emissions from, 
this source category that might change 
EPA’s estimate of maximum individual 
risk or population incidence;

The estimates of population risks are 
based on extrapolations from model 
facilities using census tract data. 
Frequency distributions do not take into 
account overlapping sources.

The results of this analysis are a 
maximum individual risk of 1.6 X 10" \ 
EPA estimates that this category results 
in 0.13 fatal cancers per year. EPA’s 
analysis shows that less than 0.5% of the 
U.S. population receives a lifetime fatal 
cancer risk greater than I  X 10'®. Some 
of the larger NRC-licensees do release 
small amounts of iodine-125 and iodine- 
131; these radionuclides can cause 
thyroid cancer.

Table 6> presents example sc.enarious 
to show how different emission levels 
would result in  different health risk 
profiles. The table presents the risk 
estimates at baseline in terms o f 
estimated, annual, fatal cancer incidence; 
maximum individual lifetime risk, total" 
population exposed at or above 
particular risk levels (i.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk 1'eveL The table aliso 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk for a lower emission level 
identified as alternatives 2 and 3.

3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI to 
the NRC-licensees source category are 
described below.

Approach A r Case-by-Case Approach. 
Decision on Acceptable Risk. The 
maximum individual risk to any

individual is approximately 1.6X10"4 
which is higher than the level preferred 
under the case-by-case approach. The 
estimated annual incidence is 0.13 fatal 
cancers per year, virtually all of that risk 
iis borne by people whose risk is less 
titan 1 X10-8, and over 80% of the risk is 
borne by individuals whose risk is less 
than 10"6. Most NRC-licensees have 
much smaller emissions and do not 
contribute significantly to the total risk.

EPA. examined several alternatives- 
before determining the acceptable level. 
Those alternatives and the risks they 
present are illustrated in Table 6. After 
examining these different options, the 
Administrator proposes to determine 
that 10 mrem/y ede, which represents 
the baseline, is acceptable under the 
case-by-case approach. A maximum 
individual risk higher than the preferred 
level is acceptable in this case because 
only a few individuals incur this level of 
risk and.because the risk distribution is 
such that incidence is only 0.13 per year.

T a b l e  6 — A l t e r n a t i v e s  f o r  A c c e p t a b l e  R i s k  F r o m  NRC L i c e n s e e s

; Alternative 1. 
(baseline) Alternative 2 Attemative3

Maximum individual risk ( l ife t im e ).... .......  , - . . .:.___' . . . __ __.... 1 .6 x 1< r* 1 .0 X U T 4 3 .0 x 1 0 “*
Incidence within 80 km (death/y)... . _________ _______ _____________ ______ ________________ _____ ____ ________ 0,T3 0.13 0 1 2 :
Risk individual:

E -2 to F - 1 .................................. .................................  , .............................................. Q 0 0
E -3 to* E -2 ................................... ................................................................................ .................................................. ......... .................... 0 0 0
E -4 to E -3 .................... .............. ............. ................................ .............. ...................................................................................... o r

2,600
C7

2,600
0

E -5  to E -4________________________ ___________________ __________ _____ ________ ________  ..„  ______ ____ 800
720,000

24GM
720,000 400,000

Less E-6 .......................  ’ ............................................................................................................,................................................................ 240M 240M
Risk incidence;

E-2 to E -1 ......................................................... , ....... ................................................................................................................................... 0 O 0
E-3 to  E -2 ........................................... ............................ ................................ ....................................... ..................................................... 0 0 0
E-4 to E -3 ..................................... ,..........................., , .................................................................. e *

0.00054
H

0.00054
0

0.00025
E-6  to E -5 ........................................ ......... ......... .............................................................................................. ........................................... 0.024 0.024 0.011

0 .11 0 .11 0 .11

Other Health hnpacts: JotaA cancers may be as much as 9 times higher than the number of fatal cancers because risks from some of the largest facilities in. this 
source category are caused predominately by iodine which causes thyroid cancer.

1 We believe there are some individuals at this risk level but ail 6,000 facilities in this category have not been characterized.

Decision on Ample Margin o f Safety. 
EPA has examined the control 
technology necessasry to lower 
emission» from NRC-licensees. To 
reduce the complexity of studying the 
costs and benefits of all different control 
options, EPA has concentrated on the 
facilities with the largest emissions. The 
costs and benefits of controlling 
emissions can be seen in Table 7.

Based on the costs of achieving 
alternative 2 and the very small 
reductions of incidence and the small 
decreases in risk that would result, EPA 
has determined that it is not necessary 
to further reduce risks below their 
current level. Therefore, EPA believes 
that limiting emissions to their current

level, represented by a levei of 10 
mrem/y ede, will protect public health 
with an ample margin of safety. No 
further reduction below the safe level is 
required. However, EPA believes that 
the risks are high enough, and have the 
potential to go higher, that the 
protection of public health requires that 
a NESHAP be promulgated to insure 
that the current levels of emissions 
which are safe with an ample margin of 
safety are not increased. Therefore, EPA 
is proposing a NESHAP mandating that 
radionuclide emissions from NRC- 
licensees shall not cause any individual 
to receive a dose of greater than 10 
mrem/y ede.

Approach B: Incidence Based 
Approach. Decision on Acceptable Risk. 
EPA has determined that emissions from 
NRC-licensees cause less than one fatal 
cancer per year. Therefore, under this 
approach, current emissions are 
acceptable.

Decision on Ample Margin o f Safety; 
EPA has examined the control 
technology necessary to lower 
emissions from NRC-licensees. To 
reduce the complexity of studying the 
costs and benefits of all different control 
options, EPA has concentrated on the 
facilities with the largest emissions. The 
costs and benefits of controlling 
emissions to various levels can be seen 
in Table 7.
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Table 7.—Alternatives for Ample Margin of Safety for NRC Faciuties

Alternative MIR Incidence Incremental 
incidence reduction

Total incidence 
reduction

Incremental capital 
cost

Incremental 
annualized cost

Total annualized 
cost

1
1-A

2
3
4

1 .6 x 10 “ 4
1 .6 x 1 0 -«
1 .0 X 1 0 '«
3 .0 X 1 0 -»
1 .0 X 1 0 -*

0.13
0.13
0.13
0.12
0.07

........
< 0.01

0.1
0.05

< 0.01
0.1
0.06

$5M
$20M
$35M

S2.4M
$9.6M
$23M

$2.4M
$12M
$35M

/ E S S E X . 'e Z f  " c o ™ f\»rnran9  m  «h™881008 to 25 mrem/y whole body and 75 mrem/y any organ (equivalent to a  MIR of 7 x 1 0 - 5  
(thyroid)nmentS F<X ^  cate9° fy’ non' ,atal cancer risk 18 appreciably higher than the fatal cancer risk because most of the risk is due to 1—131 and 1-12 5  exposure

Basecfon6*1 cause..'ili9her risks* **} 6000 facilities have not been characterized. The current NESHAP would be vacated
may raige f ^  Cancers m,llK>n P * * * " ® *  ranging from 120 to 1200 fetal cancers per million person-rad. the Alternative 1 risk

Alternative 2 ~Em ^wn tim iill' a  /L f <i L , ^ ! valer t a  Practical matter, this alternative is the same as the current NESHAP.
or m easu reiln teiiSS  t o ^ e i S ^ e ^ ^ i ^ ^  to a  MIR of 1 x lO -V -c o s t  estimates are very uncertain. Several hundred facilities would install controls

±  o1 ™ ® ?/y ^  (c^civaient to a  MIR of 3 x 1 0 -V - c o s t  estimates are very uncertain; estimates are not site specific
u l a t ^ ^ T ^ K e l l S J  ^ ^ S i I ! pHanC*  procedure8  have bee"  dwetoPed to « * * * »  • »  burdens to i ta

. v  r  rTTTV v  . ■ " " W ,W J  ^ U i v a i o m  iu  a  m in  u i  I a  lU  t — c o m i
regulated comrnunity. At this level many facilities will have difficulty demonstrating compliance.
n e e f c S f a K l J L ^  *° l , ? 10"  b^ US8. «  »  not possible to predict the impact. Many additional controls would be
neeaeo. implementation would be burdensome as most facilities would now have to demonstrate compliance with an emission limit in rigorous fashion.

Based on the costs of achieving 
alternative 2 and the very small 
reductions of incidence and the small 
decreases in risk that would result, EPA 
has determined that it is not necessary 
to further reduce risks below their 
current level. Therefore, EPA believes 
that limiting emissions to their current 
level, represented by a level of 10 
mrem/y EDE, will protect public health 
with an ample margin of safety. No 
further reduction below the safe level is 
required. However, EPA believes that 
the risks are high enough, and have the 
potential to go higher, that the 
protection of public health requires that 
a NESHAP be promulgated to insure 
that the current levels of emissions are 
not increased. Therefore, EPA is 
proposing a NESHAP mandating that 
radionuclide emissions from NRC- 
licensees shall not cause any individual 
to receive a dose of greater than 10 
mrem/y EDE.

Approach C: 1X1CT* or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. The use of 
dose-based standards makes it simple to 
determine the correct standard under 
this approach. When the dose is evenly 
distributed to all organs, an effective 
dose equivalent of 3 mrem/y for 70 
years equals a risk of 1X 10-4. Therefore, 
under this approach, an acceptable level 
of emissions is the amount that shall not 
cause any member of the public to 
receive an effective does equivalent of 
more than 3 mrem/y.

Decision on Ample Margin o f Safety. 
After comparing the benefits and costs 
of reducing risks below the safe level, 
EPA has determined that no further 
reductions below the level of 3 mrem/y 
EDE are needed. Therefore, EPA will 
propose a NESHAP of 3 mrem/y which 
protects public health with an ample 
margin of safety.

Approach D: 1 x  10T 8 or Less 
Maximum Individual Risk Approach. 
Decision on A cceptable Risk. When the 
dose is evenly distributed to all organs, 
an effective dose equivalent of 0.03 
ttirem/yr for 70 years equals a risk of 
1 X 10~6. Therefore, under this approach, 
an acceptable level of emissions is the 
amount that shall not cause any member 
of the public to receive an effective dose 
equivalent of more than 0.03 mrem/y.

Decision on Ample Margin o f Safety. 
After comparing the benefits and costs 
of reducing risks below the safe level, 
EPA has determined that no further 
reductions below the level of 0.03 mrem/ 
y EDE are needed to protect public 
health with an ample margin of safety, 
Therefore, EPA will propose a NESHAP 
of 0.03 mrem/y which protects public 
health with an ample margin of safety.
4. Implementation

a. Introduction. The system for 
implementing this NESHAP is described 
in “A Guide for Determining Compliance 
with Clean Air Act Standards for 
Radionuclide Emissions From NRC- 
Licensed and Non-DOE Federal 
Facilities.” The Agency has also 
developed the COMPLY Computer Code 
(described earlier), for IBM and IBM- 
compatible computers, to assist the 
regulated community in determining 
compliance with the standard.

b. Yearly reports. The implementation 
system for the NESHAP is designed to 
provide EPA with yearly reports on the 
levels of emissions and the dose caused 
by those emissions from regulated 
facilities. There are over 6,000 NRC- 
licensees, many of whom have very 
small amounts of radionuclides. EPA 
considers that the emissions from most 
sources in this category are so low that 
reporting should not be necessary. EPA 
has developed a  system to determine

whether or not reporting is required by 
estimating the dose caused by a 
facility's emissions. As long as the dose 
to the maximum individual is 10% of the 
standard or less, then the facility does 
not have to report. EPA currently 
estimates that if the cutoff is-l mrem/yr, 
then less than 300 facilities would have 
to report to EPA.

The Agency has developed a system 
for dose determination that is based on 
screening models originally developed 
by the NCRP. This system is a series of 
screening tests each more complicated 
and more realistic than the next Using 
this system, each affected facility will, 
annually, have to check to see whether 
or not it needs to report to EPA. Even in 
it does not have to report, it must keep 
records of the results for 5 years to 
demonstrate that it has checked to see 
whether or not it needs to report 
Although the report is based on a 
calendar year the dose standard applies 
to any year, i.e. any period of 12 
consecutive months.

In order to simplify calculation of the 
source term, the Agency will allow the 
use of generic emission factors. The 
derivation of these emission factors is 
explained in BID: Compliance. These 
factors are applied to die quantity of 
radionuclides used annually at the 
facility. Radionuclides in sealed 
containers are excluded. The results of 
these calculations are used as the input 
of emissions for the screening model 
mentioned above.

Since these reports will provide EPA 
with the information it needs, NRC- 
licensees are exempted from the 
requirements of 61.10.

c. Prior approval fo r modification or 
new  construction. EPA proposes that the 
system discussed for DOE facilities also 
be used for this source category except 
that Ihe sources will not use AIRDOS to
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calculate die doses. Instead they will 
use the screening models and measured 
emissions or emission factors described 
above.

C, Uranium Fuel Cycle Facilities
1. Introduction

Uranium Fuel Cycle (UFC) facilities 
are the facilities used in the conversion 
o f uranium ore to electric power. They 
include uranium mills and tailings (non­
radon emissions); hexafloride 
conversion plants, fuel fabrication 
plants and commercial nuclear power 
plants. These facilities are licensed by 
the NRC. (Uranium fuel enrichment 
facilities are not included in this 
category because they are covered as 
DGE facilities.) These facilities are large 
sophisticated operations with the 
potential for large releases of 
radionuclides.

These facilities are not covered by a 
NESHAP. However, all releases from 
these facilities (air, water and direct 
gamma radiation) are covered under the 
Uranium Fuel Cycle Standard, 40 CFR 
190. This standard was promulgated by 
EPA under the authority of the AEA and 
is enforced by NRC. Under die standard, 
the combined releases of all UFC 
facilities must not cause any individual 
to receive a dose o f  more than 25 mrem/ 
y to the whole body or to any organ 
except the thyroid (which, can receive 75 
mrem/y);.This standard has been 
implemented and enforced by the NRC. 
In the past; the Administrator has 
decided not to regulate this category 
under section 112, because he 
determined that the AEA standard 
protected public health with an ample 
margin of safety. EPA’s decision not to 
regulate this category is one of the 
issues in the current litigation. After 
reconsidering this issue, EPA has 
decided to analyze UFC facilities using 
the same four regulatory options used 
for other categories.

2. Estimates of Exposure and Risk
EPA’s risk assessment for this 

category is the combination of the 
results of the assessments of the 
different types of facilities included in 
this category. The source term for 
emissions from uranium, mill tailing piles 
is estimated from a model mill using 
NRC methodology. The estimate does 
not include radon releases which are 
covered by a separate NESHAP. 
Meteorological and population data are 
based on typical mill sites. The 
assessment of the two uranium 
hexafluoride conversion plants is based 
on reported emissions and census 
population distributions using nearby 
meteorological data.

The assessment for fuel fabrication 
plants is based on reported emissions 
and census population distributions 
horn large facilities. The emission; 
estimate for nuclear power plants is 
based on actual releases from operating 
plants. Population data is taken from 
NRC reference populations for coastal, 
river and lake sites. Assessments 
consider effects of multiple reactors at a 
site, but not the overlap of multiple sites. 
Virtually the entire U.S. population lives 
within 80 km of at least one UFC facility.

The results of the analysis show that 
the most exposed individual receives a 
dose associated with an increased risk 
of fatal cancer o f  2.2X10—*. T h ere»  
less than 0.1 fatal cancer per year in the 
population, and virtually ail the 
population risk is received fry people 
with a lifetime risk of less than t x lO —•.

Table 8 presents example scenarios to 
show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels (t.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and maximum individual: 
lifetime risk for a lower emission level 
identified as alternatives 2 and 3 ,

3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI; to 
the UFC facilities source category are 
described below.

Approach A : Case-by-Case Approach. 
Decision on A cceptable Risk. As stated 
earlier, the maximum individual risk to 
any individual is approximately 
2.2X10—4 which is higher than the level 
preferred under die case-by-case 
approach. The estimated annual 
incidence is 0.1 fatal cancers per year, 
and almost all of that risk is borne fry 
people whose risk is less than l  XlO —*.

EPA examined several alternatives 
before determining the acceptable level. 
Those alternatives and the risks they 
present are illustrated in Table 8 , After 
examining these different options, the 
Administrator proposes to determine 
that Alternative 1 (baseline emissions} 
is acceptable under the case-by-case 
approach. A maximum individual risk 
higher than the preferred level is 
acceptable in this case because the risk 
distribution is such that incidence is 
only 0.1 per year.

T a b l e  8 .— A l t e r n a t iv e s  f o r  A c c e p t a ­
b l e  R i s k  F r o m  U r a n iu m  F u e l  C y c l e  

F a c il it ie s

Alterna­
tive 1 

(baseline)
Alterna­

tive 2
Alterna­

tive 3

Maximum 
individual risk
(lifetime).......... 2.2 X-10 - * 1 .4 x 1 0 * 3 .0 x 1 0 -*

incidence 
within 80 km
(death/v),..,.... 0.10 0,1 Q 0,10

Risk individual__
E -2  to E - 1 .. 0 0 0
E -3 to E - 2 .. 0 0 0
E -4 to E -3 .. 95. 1 0
E -5 to E -4 .. 13,000 13,000 4,000
E-6  to E - 5 .. i 190,000 190,000 ; 190,000
Less E- 6 ..... 240M 240M 240M

Risk incidence,...
E -2 to E - 1 .. 0 0 0
E -3 to E-2... 0 a 0
E -4  to E -3 - 0.00024, 1 0
E -5  to E -4 .. 0.0024 0.0024 0.001
E-6  to E -5 .. 0.0093 0.0093 0.0093
Less E- 6 ..... 0.091 0.091 0.091

Other Health Impacts: Total cancers no more than 
twice fatal cancers.

1 At least o n e  person may be at this risk- level, 
total number of people unknown because site visit 
has not been made.

Decision on Am ple Margin o f Safety. 
EPA has examined the control 
technology necessary to lower 
emissions from UFC facilities. To reduce 
the complexity of studying- the costs and 
benefits of all different: control options, 
EPA has concentrated on the facilities 
with the largest emissions. The costs 
and benefits of controlling emissions 
can be seen in  Table 9.

Based on the costs of achieving 
alternative 2 and the fact that if  would 
reduce the incidence of fatal cancer by 
less than one case every 100 years; and 
considerating the small decreases in 
individual risk that would result, EPA 
has determined that it is not necessary 
to further reduce risks below their 
current level. Therefore, EPA believes 
that limiting emissions to their current 
level, represented by a level of 10 
mrem/y ede, will protest public health 
with an ample margin of safety. No 
further reduction below the safe  level is 
required. However, EPA believes that 
the risks are high enough, and have the 
potential to go significantly higher; that 
the protection of public health requires 
that a NESHAP be promulgated to 
insure that the current levels of 
emissions which are safe with an ample 
margin of safety are not increased. 
Therefore, EPA is  proposing a NESHAP 
mandating that radionuclide emissions 
from UFC facilities shall not cause any 
individual to receive a dose of greater 
than 10 mrem/y ede.

Approach B: Incidence Based  
Approach. Decision on A cceptable Risk.
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EPA has determined that emissions from cancer per year. Therefore, under this acceptable. 
UFC facilities cause less than one fatal approach, current emissions are

Table 9.—Alternatives for Ample Margin of Safety for Uranium Fuel Cycle Facilities

Alternative MIR Incidence
Incremental
Incidence
Reduction

Total Incidence 
Reduction

Incremental Capital 
Cost

Incremental 
Annualized Cost

Total Annualized 
Cost

1 2 .2 x 10 -« 0.10
1-A 2 .2 x 10"« 0.10

2 1 .4 X 1 0 -« 0.10 < 0.01 < 0.01 $5M $5.4M $5.4M3 3 .0 X 1 0 "« 0.10 < 0.01 < 0.01 $75M $31M $36M

and ( « d ^ ^ p f S T N E S H A P  2 ^ $ ? '  emissions t0 25  mrem/y whote ^  25 mrem/y anV Previously, we deferred to this AEA standard
Comments:
Alternative 1: Baseline, no rule—AEA rule limits risk to a maximum value of 7 x 1 0 -4. 

may r l ^ ^ f r o m ^ S l ^ *  to V e x T o ^ .400 ^  08006,3 per million Pereon-rad. ranging from 120 to 1200 fatal cancers per million person-rad. the Alternative 1 risk

Alternative ^  1dof® fr0,Ti .<S ^ uiaI,iu,I,rtl" f  ® of.this magnitude. CAA rule allows citizen suits not allowed under the AEA.
for nuclear power reactors^ ° f 5  mrem/y ede (e9UiValent to a  MIR of 1 .4xlO "V -P articulate controls added to uranium mills. 5 mrem/y is the NRC design goal

*hi<s »ItemAtiue6 » !  thTrl^e miT** «weiTi/yed© (equivalent to a  MIR of 3 x 1 0 “^—Most of the incidence is due to power reactors and only a few are affected by 
10 3 IJ^re i® MW® reduction in incidence. Additional controls are required for uranium mills and uranium conversion plants.
Dlants T«ng th e .!l,I R ‘ 0 ‘ because of the difficulty in estimating impacts. About half of the operating nuclearplants would add additional controls. Most supporting facilities would add additional controls. Cost would be large.

Decision on Ample Margin o f Safety. 
EPA has examined the control 
technology necessary to lower 
emissions from UFC facilities. To reduce 
the complexity of studying the costs and 
benefits of all different control options, 
EPA has concentrated on the facilities 
with the largest emissions. The costs 
and benefits of controlling emissions to 
various levels can be seen in Table 9.

Based on the costs of achieving 
alternative 2 and the small associated 
decreases in individual risk, and the fact 
that virtually no reduction in incidence 
would result, EPA has determined that it 
is not necessary to further reduce risks 
below their current level. Therefore,
EPA believes that limiting emissions to 
their current levels, represented by a 
level of 10 mrem/y ede, will protect 
public health with an ample margin of 
safety. No further reduction below the 
safe level is required. However, EPA 
believes that the risks are high enough, 
and have the potential to go 
significantly higher, that the protection 
of public health requires regulation 
under section 112 to insure that the 
current levels of emissions which are 
safe with an ample margin of safety are 
not increased. Therefore, EPA is 
proposing a NESHAP mandating that 
radionuclide emissions from UFC 
facilities shall not cause any individual 
to receive a dose of greater than 10 
mrem/y ede.

Approach C: lx i0 ~ i or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable R isk  When the 
dose is equally distributed to all organs, 
an effective dose equivalent of 3 mrem/ 
y for 70 years equals a risk of 1 XIO-4. 
Therefore, under this approach, an 
acceptable level of emissions is the

amount that shall not cause any member 
of the public to receive an effective dose 
equivalent of more than 3 mrem/y.

Decision on Ample Margin o f Safety. 
After comparing the benefits and costs 
of reducing risks below the safe level, 
EPA has determined that no further 
reductions below the level of 3 mrem/y 
EDE are needed. Therefore, EPA is 
proposing a NESHAP of 3 mrem/y 
which protects public health with an 
ample margin of safety.

Approach D: 1 X 10~s or Less 
Maximum Individual Risk Approach. 
Decision on A cceptable Risk. When the 
dose is equally distributed to all organs, 
an effective dose equivalent of 0.03 
mrem/y for 70 years equals a risk of 
I  X 10'®. Therefore, under this approach, 
an acceptable level of emissions is the 
amount that shall not cause any member 
of the public to receive an effective dose 
equivalent of more than 0.03 mrem/y.

Decision on Ample Margin o f Safety. 
After comparing the benefits and cost of 
reducing risks below the safe level, EPA 
has determined that no further 
reductions below the level of 0.03 mrera/ 
y EDE are necessary to protect public 
health with an ample margin of safety. 
Therefore, EPA is proposing a NESHAP 
of 0.03 mrem/y which protects public 
health with an ample margin of safety.

4. Implementation

For each approach proposed today, 
EPA has independently decided that the 
same level of regulation is appropriate 
for both UFC facilities and NRC- 
licensees. Therefore, EPA proposes to 
remove the exemption for UFC facilities 
in the NRC-licensee NESHAP and 
regulate them exactly the same as other

licensees, including reporting and 
recordkeeping requirements.

D. Elem ental Phosphorus Plants

1. Introduction

Elemental phosphorus plants extract 
pure phosphorus from ore for use in the 
chemical industry. These facilities emit 
radionuclides into the air because 
phosphate ore is high in uranium and its 
decay products. These decay products, 
especially polonium-210 and lead-210, 
become volatilized during the extraction 
process and are released into the 
atmosphere. There are eight (5 
operational, 3 standby) elemental 
phosphorus plants located in four 
different states. However, most of the 
emissions come from two plants in 
Idaho.

Due to the types of radionuclides 
emitted by these plants, virtually all the 
dose is received by the lung through the 
inhalation pathway causing an 
increased risk of lung cancer. This risk 
can be controlled through the use of a 
standard which directly limits emissions 
of polonium-210 (control measures 
which limit polonium-210 also limit 
emissions of lead-210). There is no need 
to write dose standards.

Elemental phosphorus plants are 
currently regulated by a NESHAP that 
limits their emissions to no more than 21 
curies of polonium-210 annually.

2. Estimates of Exposure and Risk

EPA’s risk assessment of elemental 
phosphorus plants is a site-by-site 
assessment of operating and standby 
plants, based on monitored data and 
throughput. Meteorological data was 
taken from nearby stations. Maximum
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individual risks were assessed at actual 
residences or at a location 1500 m in the 
predominant wind direction. The 
location of nearby populations was 
taken from census tract data.

According to the assessment, EPA 
estimates that the most exposed 
individual receives a lifetime fatal 
cancer risk of 5.6X10-4. There is an 
increased incidence of 0.072 fatal cancer 
per year in the nearby (within 80 km) 
population. Over 75 percent of the 
exposed population receives risks of 
less than 1X10~6.

Table 10 presents example scenarios 
to show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total

population exposed at or above 
particular risk levels (Le., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk for a lower emission level 
identified as alternatives 2 ,3  and 4.

3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI to 
the elemental phosphorus plants source 
category are described below.

Approach A : Case-by-Case Approach. 
Decision on Acceptable Risk. As stated 
earlier, the maximum individual risk to

any individual is approximately 5.0 X  
1G“4 which-is higher than the level 
generally preferred under the case-by­
case approach. The estimated annual 
incidence is less than 0.072 fatal cancers 
per year.

EPA examined several alternatives 
before determining the acceptable level. 
Those alternatives and the risks they 
present are illustrated in Table 10. After 
examining these different options, the 
Administrator proposes to determine 
that alternative 1 (10 Ci/y of polonium- 
210) is acceptable under the case-by­
case approach. A maximum individual 
risk higher than the preferred level is 
acceptable in this case because the risk 
distribution is such that incidence is 
only 0.072 per year.

TABLE 10.— A l t e r n a t i v e s  f o r  Ac c e p t a b l e  R i s k  F r o m  E l e m e n t a l  P h o s p h o r u s  P l a n t s

alternative 1 
(baseline) a lt 2 a lt 3 a lt 4

Maximum individual risk (lifetime)............. .............. ........ .................. .......... ...................... 5 .6X 10-V 2 .4 x 1 0 1 2 .4 x 1 0 "« 1 .1 X 10 -»
Incidence within 80 km (rtaath/y)........____ .......______ _______ ... ... .......... .......... ........................................ 6.072 0.024 0.011 0.0022
Risk individual

F - 9 t p F - 1 .... ........ .................................. ,............ ,....................................................... .................. 0 0 0 0
F -3 tn F -2  , . .. rl,. ..1)_...r ...... ................ ...... ......  ............... .................................... .............................. 0 0 0 0
F-A *n F-a : ■ ' ' " 6,000

100,000
310,000

1.4M

800 *800 0
Ë -5  to E - 4 ...... ................................................................................................_______ i_______ ___ ...................... 15,000

330,000
1J5M

8,000 600
F-Ä »n F - R ........ . .. ................... ..............................M1[:__ ____ . . ................ 190,000 12,000
Less E-6..........^™ ....~.....m-«................~ .................................................................................................................... 1.6M 1.8M

Risk incidence
E -2  to E - 1 ___ ___ __________________ ..........___ ...__ _____ ____________........._____ _______________ 0 0 0 0
F -a  to F - 2 .......................... ' ..... ........................................; ________________ ____ ...............-.......... ................ O 0 0 0
F—4 tn F-fl . . . . . . . .  ........................ 0.012 0.0019 0.0019 0
F-S to F - 4 .........................  ....  ..................  .......... .......................... 0.038 0.0037 0.0021 0.00009
E -e tn  E - 5 .......... ....... . . . . . . . . . ...................... ....................  ....... ...................-........................ .................................. 0.016 0.012 0.0053 6.00030
Less E -0 ........... ................... ................... ................... ....... ........................................ .................. .................................. . 0.0056 0.0065 0.0021 0.0018

Other Health Impacts: Non-fatal cancers no more than 5%  of deaths.
1 Alternative 3  has no additional impact on the plant causing the highest risk.

Decision on Ample Margin o f Safety. 
EPA has examined the control 
technology necessary to lower 
emissions from elemental phosphorus 
plants. The costs and benefits of 
controlling emissions can be seen in 
Table 11. Based on the costs of 
achieving alternative 2r and the very 
small reductions of incidence and die 
small decrease in maximum individual 
risk that would result, EPA has 
determined that it is not necessary to 
further reduce risks below their current 
level. Therefore, EPA believes that

current emissions, represented by a 
level of 10 Ci/y polonium-210, will 
protect public health with an ample 
margin of safety. No further reduction 
below the safe level is required. 
However, EPA believes that the risks 
are high enough, and have the potential 
to go significantly higher, that the 
protection of public health requires 
regulation under section 112 to insure 
that the current levels of emissions 
which are safe with an ample margin of 
safety are not increased. Therefore, EPA 
is proposing a standard of 10 Ci/y of

polonium-210, which will protect public 
health with an ample margin of safety.

Approach B: Incidence Based 
Approach. Decision on Acceptable Risk. 
As explained earlier, the emissions from 
elemental phosphorus plants cause less 
than one fatal cancer per year. 
Therefore, under this approach, current 
emissions are acceptable.

Decision on Ample Margin o f Safety. 
EPA has examined the control 
technology necessary to lower 
emissions from elemental phosphorus 
plants.

Table 11.—Alternatives for Ample Margin of Safety for Elemental Phosphorus Plants

Alternative MIR Incidence Incremental 
incidence reduction

Total incidence 
reduction

Incremental capital 
cost

Incremental 
annualized cost

Total annualized 
cost

■ 1 5.6 X 10"« 0 072
1-A ftjßXiO"« 0.072

2 2.4X 10"« 0.024 0.048 6.048 $9M $2M $2M
3 2 .4X 10-« Ö.0 11 0.013 0.061 7M 3M 5M
4 1 .1 X 10 "» 0.0022 0.009 0.070 19M 12M 17M

Regulatory Status: Current NESHAP of 21 curies per year of Po-210.
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Comments:
Alternative 1: Baseline, no rule—Existing NESHAP would be withdrawn.

may range S x n  S t O " *  a n  K U r?  400 ^  cancers * *  mi,,k>n Peraoa-rad. ranging from 120  to 1200 fatal cancers per million person-rad, the Alternative 1 risk

'Baseline rule, emission limit of 10 Ci/y Po-210—highest current emission rate is 10 curies/y Po-210.
Alternative 2 : High energy scrubbers on the two largest plants.
Alternative 3: High energy scrubbers on all plants.
Alternative 4: Fabric litters on two largest plants, high energy scrubbers on all other plants.

i n c l u d i ^ s * !  fnrT -̂bter i^ ^ n rnr L ^ ^ i!!,nart!^ !^ '^ e ,*?|,^  to 1x1 6 because of the difficulties in accurately estimating the Impacts. Probably 3 plants
^ jH ^ n tT r L 2 w? 8t? lT! Phosphate rock high in uranium would dose. Two smaller plants processing low uranium eastern phosphate rock 
could continue after additional controls are installed at an annualizedcost of about $8 million. M

The costs and benefits of controlling 
emissions can be seen in Table 11. 
Based on the costs of achieving 
alternative 2 and the very small 
reduction of incidence and the small 
decrease in risk that would result EPA 
has determined that it is not necessary 
to further reduce risks below then 
current level. Therefore, EPA believes 
that lumting emissions to their current 
level, represented by a level erf 10 Ci/y 
polonium-210, will protect public health 
with an ample margin of safety. No 
further reduction below die safe level is 
required.

However, as in Approach A, EPA 
believes that the risks are high enough, 
and have the potential to go 
significantly higher, that the protection 
of public health requires that a NESHAP 
be promulgated to insure that the 
current levels of emissions are not 
increased. Therefore, EPA is proposing a 
standard of 10 Ci/y of polonium-210 
which will protect public health with an 
ample margin of safety.

Approach C: 1X 1(T* or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. An 
emissions limit of 0.6 Ci/y of polonium- 
210 for 70 years corresponds to a risk of 
1 XTO-4. Therefore, under this approach, 
an acceptable level of emissions is 0.6 
Ci/y.

Decisions on Ample Margins o f 
Safety,: After comparing the benefits and 
costs of reducing risks below die safe 
level, EPA has determined that no 
further reductions below the level ©f 0.6 
Ci/y are needed. Therefore, EPA is 
proposing a NESHAP of 0.6 Ci/y of 
polonium-210 which protects public 
health with an ample margin of safety.

Approach D : 1 x 10~*ot Less 
Maximum Individual Risk Approach 
Decision on Acceptable Risk. An 
emissions limit of 0.006 Ci/y of 
polonium-210 for 70 years corresponds 
to a risk of 1 X 10"6. Therefore, under this 
approach, an acceptable level of 
emissions is 0.006 Ci/y.

Decision on Am ple Margin o f Safety, 
After comparing the benefits and cost of 
reducing risks below the safe level, EPA 
has determined that no further 
reductions below die level o f0.006 Ci/y 
are needed to protect public health with 
an ample margin of safety. Therefore, 
EPA is proposing a  NESHAP of 0.006 Gi/

y of polonium-210 which protects public 
health with an ample margin of safety.

4. Implementation

The current NESHAP for elemental 
phosphorus plants required each plant 
to either conduct an initial test on its 
emissions or get a waiver from testing. 
After this original report no further 
testing was required, unless plant 
operations were changed significantly. 
EPA plans to continue this system, 
without the waiver provisions. Tests 
conducted under the current NESHAP 
are still valid if conditions have not 
changed.

Plants will be required to monitor 
their operations continuously and keep 
records of the results of their monitoring 
onsite for five years. Plant owners will 
have to certify on a  semiannual basis 
that no changes in operations that 
would require new testing have 
occurred. Although the report is based 
on a calendar year the emission limit 
applies to any year, i.e. any period of 12 
consecutive months.

Since the reports from provide EPA 
with the information it needs, elemental 
phosphorous plants are exempted from 
the requirements of 61.10.

E. Coal-Fired Utility and Industrial 
Boilers

1. Introduction

This category covers electrical utility 
and industrial boilers which emit the 
radionuclides naturally present in coal. 
Coal contains only minute amounts of 
radionuclides. This category is being 
considered because large boilers bum 
large quantities of coal and are so 
widely dispersed throughout the nation 
that the radionuclide emissions are 
estimated to cause 0.8 fatal cancer a 
year among the U.S. population.

Emissions from coal-fired boilers are 
presently regulated under National 
Ambient Air Quality Standards for 
particulate matter. In addition, the larger 
new coal-fired boilers have to meet New 
Source Performance Standards {NSPS). 
Coal-fired boilers are regulated for the 
other pollutants they emit including SCb, 
particulates, and other hazardous air 
pollutants such as arsenic and benzene.

2. Estimates of Exposure and Risk
EPA’s risk assessment of coal-fired 

boilers is. based on extrapolations of 
real emissions with model populations. 
Estimates of emissions are from the 
reference facilities with the largest 
emissions. These emissions were 
analyzed on four sites: Urban, suburban, 
rural and remote. Further information 
was received from a recent study ©f 
emissions from coal-fired boilers done 
by the Office of Air Quality, Planning 
and Standards. EPA assumed that the 
entire U.S. population lives within 80 km 
of at least one coal fired boiler.

EPA estimates that the maximum 
individual risk is 3X 10"5 and that there 
are 0.8 fatal cancers a year caused by 
radionuclide emissions from coal fired 
boilers. Virtually all the fatal cancer risk 
is borne by individuals whose lifetime 
fatal cancer risk is less than 1 X 10"4.

Table 12 presents example scenarios 
to show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels [Le., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and maximum! individual 
lifetime risk for a lower emission level 
identified as alternative 2.
3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI, to 
the coal-fired boilers source category 
are described below.

Approach A : Case-by-Case Approach, 
Decision on Acceptable Risk. As stated 
earlier, the maximum individual risk to 
any individual is approximately 3 X1CT 4 
which achieves a lower level of risk 
than the upper bound that is described 
in the case-by-case approach. The 
estimated annual incidence is estimated 
at 0.8 fatal cancer per year.

EPA examined several alternatives 
before determining the acceptable level; 
those alternatives and the risks they
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present are illustrated in Table 12. After 
examining these different options, the 
Administrator has determined that 
baseline emissions are acceptable under 
the case-by-case approach.

Table 12.—Alternatives for Accepta­
ble Risk from Coal Fwed Boilers—  
Numbers Uncertain

Alternative
1

(baseline)
Alternative

2

Maximum individual risk
(lifetime)____ __________ 2 .5 x 1 0 *» 1 .0 x 10 **

Incidence within 80 km
(death/y)___......... ____ 0.S 0.4

Risk individual
E -2  to E- 1 ___ ______ 0 0
E -3  to E - 2 ____ ___.... 0 0
E-4  to E - 3 __________ 0 0
E -5  to E - 4 __________ <s 0
E-6  to E - 5 ...____ _ 130,000 0
Less E -6 ..;--------------- . 240M 240M

Risk incidence
E -2 to E -1 . . . _______ 0 0
E -3  to E - 2 ...______ _ 0 0
E -4  to E - 3 ______ ...... 0 0
E -5 to E - 4 __________ <» 0
E-6  to E - 5 _________•.. 0.001 0
Less E-6 ............... „...... 0.8 0.4

Other Health Impacts: Total cancers no more than 
twice fatal cancers.

1 At least one person may be at this risk level, 
total number of people unknown because site visit 
has not been made.

Decision on Ample Margin o f Safety. 
EPA has examined the control 
technology necessary to lower 
emissions from coal-fired boilers. The 
costs and benefits of controlling 
emissions can be seen in Table 13.
Based on the huge costs of achieving 
alternative 2 and the small reduction of 
incidence and the small decreases in 
risk that would result, EPA has 
determined that it is not necessary to 
further reduce risks below their current 
level. The fact that no individual 
receives a high risk is a significant 
factor in this decision.

Therefore, EPA has determined that 
limiting radionuclide emissions from 
coal-fired boilers to current levels will 
protect public health with an ample 
margin of safety. No further reduction 
below the safe level is required. Due to 
the small level of radionuclides in coal 
and the fact that all new facilities will 
have to meet NSPS, a NESHAP does not 
need to be promulgated for coal fired 
boilers. EPA proposes not to regulate 
this source category.

Approach B: Incidence Based  
Approach. Decision on Acceptable Risk, 
As explained earlier, the emissions from 
coal-fired boilers cause 0.8 fatal cancer 
per year, which is less than the 1 fatal

cancer per year. Therefore, by this 
approach, current emissions are 
acceptable.

Decision on Ample Margin o f Safety. 
EPA has examined the control 
technology necessary to lower 
emissions from coal-fired boilers. The 
cost and benefits of controlling 
emissions can be seen in Table 13. 
Based on the huge costs of achieving 
alternative 2 and the small reduction of 
incidence and the small decreases in 
risk that would result, EPA has 
determined that it is not necessary to 
further reduce risks below their current 
level. The fact that no individual 
receives a high risk is a significant 
factor in this decision.

Therefore, EPA has determined that 
limiting radionuclide emissions from 
coal-fired boilers to current levels will 
protctpublic health with an ample 
margin of safety. No further reduction 
below the safe level is required. Due to 
the small level of radionuclides in coal 
and the fact that all new facilities will 
have to meet NSPS, a NESHAP does not 
need to be promulgated for coal fired 
boilers. EPA proposes not to regulate 
this source category.

Table 13.—Alternatives for Ample Margin of Safety for Goal-Fired Boilers

Alternative MIR Incidence
Incremental
incidence
reduction

Total
incidence
reduction

Incremental 
capital cost

Incremental
annualized

cost

Total
annualized

cost

1 (utB)________________________________  ..... 2 .5 x 1 0 "* 0.4
1(inds).................... ....................... .............................. 7 x 1 0 * * .4
2iutil)—.—.................................................................. 1X 10*» 2 0 2 0.2 $13B $4.4B $4.4B
2(inds)____ ____________________________ ....... 1 X 10** 2 2 2 1.7B 1.7B

Regulatory Status: Particulate emission controls also control radionuclides. Particulates are controlled by NSPS, PSD, and SIP. Previously, we did not propose a  
rule on the grounds that risks are small on a  facility basis and other pollutants from these boilers cause far more risk. Controtting these other pollutant risks also 
controls radionuclide risks.

Comments:
Alternative 1: Baseline, no rule—utHtty boilers: current emissions as controlled by NSPS, PSD, and SIP; industrial boilers: current emissions as controlled by SIP.
Based on a  low-LET risk factor of 400 fatal cancers per million person-rad, randing from 120 to 1200 fatal cancers per million person-rad, the Alternative 1 risk 

may range from 7 .5 x 1 0 **  to 7 .5 x 1 0 '* . ^
Alternative 2: Emission limit of 0.03 mrem/y ede. Utility boilers: retrofit of an sources to meet NSPS (particulate standard). Assumes ESPs are used to retrofit to 

an emission limit of 13 ng/joule (NEPS revised). Industrial boilers: retrofit an units >2MM Btu/h with ESPs.

Approach C: 1 X lOr4 or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. Under this 
approach, an acceptable risk is one 
which causes a maximum individual risk 
of 1X 10"4 or less. EPA estimates that 
the maximum individual risk from coal- 
fired boilers is 3X10*5, which exposes 
the public to a lower degree of risk than 
that allowed under this approach. 
Therefore, this level constitutes an 
acceptable risk to health.

Decision on Ample Margin o f Safety. 
EPA believes that limiting radionuclide 
emissions to current levels from coal- 
fired boilers protects public health with 
an ample margin of safety. In addition,

there is good reason to believe that 
emissions would decrease in the future. 
Therefore, EPA finds under this 
approach that the risks from 
radionuclide emissions from coal-fired 
boilers do not require regulation under 
section 112 of the CAA.

Approach D: 1 X 10~6 or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. Under this 
approach, an acceptable risk is one that 
causes a maximum individual risk of 
1X10T* or lower, which corresponds to a 
NESHAP standard level of 0.03 mrem/y 
ede. Current emissions from both 
industrial boilers and utility boilers are 
above the acceptable range of 1X10~*.

Therefore, retrofitting of many sources 
so that they meet the NSPS for 
particulates will be necessary to reduce 
the risk below 1X 10-6.
' Decision on Ample Margin o f Safety. 
EPA has determined that a NESHAP 
standard of 0.03 mrem/y EDE provides 
an ample margin of safety. As stated 
above, under this approach, retrofitting 
of all coal-fired boilers would be 
necessary to reduce the current 
emissions to below a level of 0.03 * 
mrem/y EDE Therefore, EPA proposes 
that all coal-fired boilers be retrofitted 
to met NSPS for particulates.
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4. Implementation
The standard proposed lor this 

category applies the NSPS 40 CFR 60.41a 
and 60.41b for particulates to all coal 
fired boilers whose output is greater 
than 2 million BTU’a an hour. "Ibis 
NESHAP will be implemented in the 
same way as die NSPS is currently 
implemented.

F. High-Level N uclear Waste Disposal 
Facilities
1. Introduction

Management and storage operations 
for high-level nuclear waste, spent fuel 
and transuranic waste are addressed in 
the categories for DOE facilities and 
NRC-licensed and non-DOE Federal 
facilities described above. This category 
addresses facilities constructed and 
dedicated to long term disposal of such 
materials pursuant to regulations to be 
promulgated a t 40 CFR 191 Supbart B. 
Site characterization studies for the first 
such repository are being conducted by 
DOE and currently center on Yucca 
Mountain Nevada. In addition, DOE is 
constructing a test Waste Isolation Pilot 
Plant fWIPP] which may be dedicated as 
a disposal facility,

2. Estimates of Exposure and Risk
EPA’s risk assessment of HLW 

disposal facilities is based upon DOE 
engineering estimates for conceptual 
designs for the WIPP In New Mexico, an 
MRS facility and a permanent repository 
at Yucca Mountain. They were analyzed 
by EPA and are believed to be 
reasonable. Although the decision on 
Yacca Mountain’s acceptability has not 
yet been made, for purposes of 
improving the accuracy of the analysis, 
using a  real site, EPA has analyzed the 
Yucca Mountain site. Population data 
was taken from U.S. census data at 
these sites.

EPA estimates that die marinHim 
individual risk is 3X10-T and that there 
would be 0.0001 fatal cancers a year 
caused by radionuclide emissions from 
HLW disposal facilities to less than 1 
million people within 80 km of these 
facilities. All the fatal cancer risk is 
bome by individuals whose total fatal 
cancer risk is less than 1 XK T6.

The reason why the emissions and 
risks are so low is the nature of the 
disposal operations. Sealed sources will 
be brought to the site and buried below 
ground. Normal operations predude any 
significant air emissions.

Table 14 presents file risk estimates at 
baseline in terms o f estimated annual 
fatal cancer incidence, maximum 
individual lifetime risk, total population 
exposed at or above particular risk

levels fije., risk distribution), and annual 
incidence attributable to the population 
exposed at each risk leveL

3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application o f the four policy 
approaches described in Section VI, to 
the HLW disposal facilities source 
category are described below.

Approach A : Case-by-Case Approach. 
Decision on Safe With an Ample Margin 
o f Safety. As stated above, the 
individual risks from HLW disposal 
facilities are very small, less than 
1 X IQ"8. In addition, there would be
0.0001 fatal cancers a year from 
radionuclide emissions from disposal of 
HLW, seeTable 14.The emissions are 
so low that It was not necessary to 
evalaute any alternatives. The 
Administrator determines that the 
estimate -of emissions from disposal of 
HLW represents a level that wall protect 
public health with an ample m a r g in  of 
safety. EPA believes that since the 
emissions are so low, and there is no 
reason to expect that emissions to air 
would significantly increase, no 
NESHAP is needed.

T a b l e  1 4 .— A l t e r n a t i v e s  f o r  Ac c e p t a ­
b l e  R i s k  F r o m  H ig h  Le v e l  N u c l e a r  
W a s t e  D i s p o s a l  F a c u l it ie s

Alternative 1 
(baseline)

Maximum individual risk (lifetime)......... 2 .8 x 10 - ’
Incidence within 80 km (death/yj_____
Risk individual:

0.00011

E - 2  to E -1___________________ 0
£ - 3  to E -2  ............. .. ......... n
E -4  to E - 3 .............................................. 0
E -5  to E - 4 .......................... ■.................. 0
£ -8  to E -5  ........... ........... o
L ess E- 6 ........... .............................. ...... 1 780,000

Risk incidence:
E -2  to E-4 _______ ________ 0
E -3  to E - 2 ........ ...... ............................... 0
E -4 to E - 3 ....... ....... ............................ .. 0
E -5  to E-4 _.............................. .............. 0
E-6  to E - 5 __________________ 0
Less € - 6 .................................................; 0.0001

Other Health Impacts: Total cancers no more than 
twice fatal cancers.

No currently operating facilities. Baseline emissions 
are estimates of expected emissions. No alternative 
given due to expected risks well below 1x 10 " '.

Approach 8 : Incidence Based 
Approach. Decision on Acceptable Risk. 
As explained earlier, the .emissions from 
disposal of HLW will cause much less 
than one fatal cancer per year.
Therefore, under this approach, 
expected radionuclide emissions are 
acceptable.

Decision on Ample Margin o f Safety. 
As stated above, the individual risks 
from disposal of HLW are very small, 
less than l  x i 0 -6. in  addition, there is
0.0001 fatal cancer a year from 
radionuclide emissions from disposal of 
HLW, see Table 14. The emissions are 
so low that no alternatives were 
evaluated. The Administrator proposes 
to determine that emissions from 
disposal of high-level waste will protect 
public health with an ample margin of 
safety, EPA believes that since the 
emissions are so low and there is no 
reason to expect that they would 
increase, no NESHAP is needed.

Approaah C: 1 X 10~A or Less 
Maximum Individual Risk Approach. 
Decision on A cceptable Risk. An 
effective dose equivalent of 3 mrem/yr 
for 70 yeara equals a risk of 1 X 10~4. 
Therefore, under this approach an 
acceptable level of emissions is the 
amount that shall not-cause any member 
of the pubHc to receive an effective dose 
equivalent of more than 3 inrem/y.

Decision on Ample Margin o f Safety. 
EPA believes that risks from emissions 
from HLW disposal will be so small that 
current emissions protect public health 
with an ample margin of safety. In 
addition, there is no reason to believe 
that they would increase above 
expected levels. Therefore, EPA 
proposes to find that since the risks from 
radionuclide emissions from HLW 

-disposal are so low and there is no 
reason to expect they would increase, 
no NESHAP is needed.

Approach D: 1 X 10~8 or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. An 
effective dose equivalent of DJ)3 mrem/ 
yr for 70 years equals a risk of i  X 10“6. 
Therefore, under this approach, an 
acceptable le vel of emissions is the 
amount that shall not cause any member 
o f the public to receive an effective dose 
equivalent of more than 0.03 mrem/y.

Decision on Ample Margin o f Safety. 
EPA believes the risks from air 
emissions from HLW disposal are so 
small that estimated emissions protect 
public health with an ample margin of 
safety. In addition, there is no reason to 
believe they will be higher than 
expected. Therefore, EPA finds that 
since the risks from radionuclide 
emissions from HLW disposal are so 
low and there is no reason to expect 
them to increase, no NESHAP is needed.

G. Radon Releases from Department o f 
Energy Facilities
1. Introduction.

The DOE administers many facilities, 
including government-owned,
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contractor-operated facilities across the 
country. Some of these facilities have 
large stockpiles of radium-containing 
material. Because this ore was originally 
high in uranium content, the tailings 
material that is left has a high radium 
content and, therefore, emits large 
quantities of radon. This material is 
stored in at least five different sites 
owned or controlled by DOE in 
Missouri, New Jersey, New York, Ohio 
and Utah. DOE is presently in the 
process of taking remedial action at 
these sites to dispose of the material on 
a long-term basis.

The current NESHAP covering DOE 
facilities does not regulate radon 
emissions, Environmental groups 
challenged EPA in court to address the 
problem of radon emissions from DOE 
facilities. EPA is responding with this 
proposed NESHAP.
2. Estimates of Exposure and Risk

EPA’s risk assessment of DOE 
facilities is a site-by-site assessment of 
current emissions. Radon emission 
estimates were mostly measured values 
provided by DOE or estimated from 
measured radium-226 concentrations in 
the wastes. The meteorological data 
were taken from nearby stations and 
populations are based on U.S. census 
tract data.

According to EPA’s analysis, lifetime 
fatal cancer risk to the most exposed 
individual is 2.4 X10-S. DOE facilities 
cause an estimated 0.16 fatal cancer per 
year to the 25.7 million persons within 
80 km of the DOE facilities.

Approximately 40 percent of the risk to 
that population comes from individuals 
whose risk is over 1 X10-6. It is noted 
that this analysis does not consider the 
planned remedial actions which will be 
implemented under CERCLA, as 
amended, in conjunction with either 
Interagency Agreements or Federal 
Facilities Agreements with EPA. 
Remedial action is scheduled at the 
Monticello Mill Tailings Pile near 
Monticello, Utah, per a signed Federal 
Facility Agreement.

Table 15 presents example scenarios 
to show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels (i.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk for a lower emission level 
identified as alternatives 2, 3 and 4.
3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI to 
the radon emissions from the DOE 
source category are described below.

Approach A : Case-by-Case Approach. 
Decision on A cceptable Risk. As stated 
earlier, the maximum lifetime individual

risk to any individual is 2.4X10"3 which 
is higher than the level generally 
preferred under the case-by-case 
approach. The estimated annual 
incidence is approximately 0.16 fatal 
cancer per year, and approximately 40 
percent of that risk is borne by people 
whose risk is over 1 X 10"6. EPA has 
examined severed alternatives before 
d e te r m in in g  the acceptable level; those 
alternatives and the risks they present 
are illustrated in Table 15. After 
examining these different options, the 
Agency would propose that the risk 
associated with alternative 2 represents 
a level that is acceptable under the case- 
by-case approach. A maximum 
individual risk higher than the preferred 
level is acceptable in this case because 
the risk distribution is such that 
incidence is only 0.042 per year.

Decision on Ample Margin o f Safety. 
EPA has examined several alternative 
levels of control of radon emissions from 
DOE facilities. The costs and benefits of 
controlling emissions can be seen in 
Table 18. Based on the costs of further 
controls to reduce radon emissions, and 
the small decreases in risk and very 
small incidence reductions they 
represent, EPA has determined that it is 
not necessary to further reduce risks 
below the acceptable level, alternative
2. Therefore, EPA is proposing a 
NESHAP limiting radon emissions from 
DOE facilities to 20 pCi/m2—8, which 
will protect public health with an ample 
margin of safety.

T a b l e  1 5 .— A l t e r n a t iv e s  f o r  Ac c e p t a b l e  R i s k  f r o m  R a d o n  f r o m  DOE F a c il it ie s

Maximum individual risk (lifetime)____________ .__________________________
Incidence within 80 km (death/y)___ _______ .________ ___________________
Risk individual:

E -2 to E -1 ____ ______________________ ____________________________
E -3  to E -2 ------------ ------------------------------------------- ...--------------------------

Risk incidence:

E-3 to E -2 _________ ______________________________ ___ ~____ __ ___
E-4  to E -3 _______ - ____________________________;_________________ ...
E -5 to E -4 ......... ........................................ ..............................................................
E-6  to E -5 ___________________________ ______ _______ - ______ ____

Alternative T 
(baseline) Alt 2

_______  2 .4 x 1 0 “*._____
...._____ 0 .1 6 ____________

2 .9 X 1 0 “ 4_____
0 .0 4 2 _________

Alt. 3

_. 1.8x10“4„ 
... 0.021 .........

Alt 4

1 .3X 10 “ 4
0.012

0 Q o .....
on o .................... Q
3,500... ............ 1 8 0 ............. ........ 7 0 ............ ............
9«nnn 4,800 .......... ........ 2 ,000 ............... .
1 4M . 96 ,000................. 44 ,000.................
27M ..................... 28M ..................... 28M __________

0
0
45
500
15,000
28M

0.. ........  ..... 0........ - ................. o
nrww 0 ............... 0 ............................
n o n  . 00004 0.0001________
0 007 .. 0.0020________ 0.00057_______
0 .040_________
0 .10 .....................

0 .0027________ 0.0 0 12 . ___ __
0 .037 ............. . 0.0 20 ._________

0
0
0.00007
0.0002
0.0005
0.01

Other Health Impacts: Non-fatal cancers no more than 5 percent of deaths.

Approach B: Incidence Based emissions from DOE facilities cause less Therefore, under this approach, current
Approach. Decision on Acceptable Risk, than one fatal cancer per year. emissions are acceptable.
As explained earlier, the radon
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Table 16.—Alternatives for Ample Margin of Safety for Radon From DOE Facilities

Alternative MIR Inçidence Incremental 
incidence reduction

Total incidence 
reduction

Incremental capital 
cost

Incremental 
annualized cost

Total annualized 
cost

1 2 . 4 x 1 0 - * 0.16
2 2 .9 x 1 0 - « 0.042 0 .12 0 .12 $29 M $1.5M $1.5M3 1 .8 X 1 0 —* 0.021 0.021 0.14 14M 0.7M 2.2M4 1 .3 X 1 0 - « 0.012 0.009 0.15 13M 0.7M 2.8M

Regulatory Status: Self regulated by DOE. AEA rules for uranium mW tailings are appropriate for this source category. 
Comments:
Alternative 1: Baseline, no rule—Self-regulated by DOE.

f r o m ^ lt f l^ - M c T s  a x 10°^* ° f 360 ^  cancer8  * * *  million-WLM> ranging from 160 to 720 fatal cancers per million person-WLM. the Alternative 1 risk may range

sourc?  to limit emissions to 20 pCi/mV-This is the same level a s  the current AEA rule set by EPA for uranium mill tailings. 
Alternative 3. Cover source to limit emissions to 6  pCi/m%—Most of the cost is to control emissions from the Monticello tailings pile.
Alternative 4: Cover source to limit emissions to 2  pCi/m%—Most of the cost is to control emissions from the Monticello tailings pile.

noVS°.?^,n alternative to bring the MIR to 1 .1 x 1 0 —* because of toe difficulties of estimating toe impact Additional radon controls 
would be required, amounting to about 8 meters of additional dirt cover. Costs could be in excess of $5 million.

M IR value does not decrease directly in proportion to emission flux because of the differing assumptions associated with each facility. Facilities are not alike.

Decision on Ample Margin of Safety. 
Based on an analysis of the costs of 
various control alternatives and 
decreases in risk and incidence they 
represent, see Table 16, EPA has 
determined that it is necessary to reduce 
risks to the level of alternative 2, but 
that further reductions are unnecessary. 
Therefore, EPA is proposing a NESHAP 
limiting radon emissions from DOE 
facilities to 20 pCi/m2—s, which will 
protect public health with ail ample 
margin of safety.

Approach C: 1X10 ~4 or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. Since the 
dose/risk relationship for radon is 
reasonably well established, an 
acceptable level of emissions can be 
estimated under this approach. A radon 
emission limit of 2 pCi/m2—s yields a 
lifetime risk of 1 X 10 ~4 to the maximum 
exposed individual. Therefore, under 
this approach an acceptable level of 
emission is 2 pCi/m2—s.

Decision on Ample Margin of Safety. 
Due to the costs and difficulty of further 
reducing emissions, EPA believes that 
no further reductions below a risk level 
of 1 x  10 “4 are needed. Therefore, EPA 
is proposing a NESHAP limiting 
emissions of radon to 2 pCi/m2—s 
which would protect public health with 
an ample margin of safety.

Approach D: 1 X IGT* or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. A radon 
emission limit of 0.02 pCi/m2—s yields a 
lifetime risk of 1 X 10 ~® to the maximum 
exposed individual. Therefore, under 
this approach, an acceptable level of 
emissions is 0.02 pCi/m2—s.

Decision on Ample Margin of Safety. 
Due to the costs and difficulty of further 
reducing emissions, EPA believes that 
no further reductions below a risk level 
of 1 X 10 “® are needed. Therefore, EPA 
is proposing a NESHAP limiting 
emissions to 0.02 pCi/m2—8 which

would protect public health with an 
ample margin of safety.
4. Implementation

This NESHAP is a flux standard that 
limits the emission of radon from DOE 
facilities. The standard limits the 
amount of radon that can be emitted per 
unit area (m2) per unit of time (s). This 
standard is not an average per facility 
but is an average per radon source. This 
will require that all radon sources must 
be disposed of in a manner that will 
reduce the radon flux to meet the 
standard.

The proposed standard will be 
effective immediately upon 
promulgation. While EPA believes that 
DOE will be able to meet this standard, 
EPA recognizes that in some cases DOE 
may need some time to perform all the 
actions necessary to reduce radon 
emissions to the required levels. In such 
a case, DQE may request a waiver of the 
compliance deadline of up to. two years, 
under section 112(c)(l)(b)(ii) of the CAA. 
If two years are not sufficient time EPA 
is prepared to discuss schedules for 
compliance. EPA recognizes that the 
requirements of CERCLA and other 
environmental laws will have to be 
considered in these discussions.

Since the reports of the testing 
provide EPA with the information it 
needs, DOE-facilities are exempted from 
the requirements of 61.10.

H. Phosphogypsum Stacks
I. Introduction

Phosphogypsum stacks are large piles 
of waste from wet acid phosphorus 
fertilizer production. Phosphogypsum 
stacks are found at 41 different sites in 
12 states. Because phosphate ore is 
relatively high in uranium and radium, 
phosphogypsum stacks are also high in 
these elements. The presence of radium 
in the stacks causes them to release 
radon into the atmosphere. In

connection with the litigation, EPA has 
agreed to propose a standard for this 
source category.

2. Estimates of Exposure and Risk

EPA has performed a pile-by-pile 
assessment of radon releases at 58 
phosphogypsum stacks at 41 sites.
Radon emissions are based on measured 
radon fluxes at stacks in Florida and 
Idaho, the radium content of the 
phosphate rock and the estimated area 
of the stacks. Maximum individual risks 
are based on the locations of nearby 
residents obtained from industry or 
topographical maps. Where information 
was unavailable, people were assumed 
to be 800 meters from the site boundary. 
Populations within 80 km were taken 
from census tract data.

The estimated maximum individual 
risk of fatal cancer from radon 
emissions from phosphogypsum stacks 
is 2 .0x10 ~4. The radon emissions cause
0.97 fatal cancers per year to the 
population within 80 km. Approximately 
90% of the risk to the population is borne 
by people whose risk is less than 
1 X10 “5, and 40% of the risk is borne by 
people whose risk is less than I X 10 ~*.

Table 17 presents example scenarios 
to show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels (i.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk for a lower emission level 
identified as alternatives 2 and 3.
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3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI, to 
the phosphogypsum stacks source 
category are described below.

Approach A: Case-by-Case Approach. 
Decision on Acceptable Risk. As stated 
earlier, the maximum individual risk to 
any individual is 2.0X10 “4 which is 
slightly higher than the level generally 
preferred under the case-by-case 
approach. Of the 58 stacks, only 4 had 
risks greater than 1X 10 " 4. The 
estimated annual incidence of fatal 
cancer is less than 1 per year, and 
almost all of that risk is borne by people 
whose risk is less than 1 X 10 ~6. EPA has 
examined several alternatives before 
determining the acceptable level. Those 
alternatives and the risks they present 
are illustrated in Table 17. After 
examining these different alternatives, 
the Administrator has determined that 
baseline emissions, alternative 1, 
represents a level that is acceptable 
under the case-by-case approach. A 
maximum individual risk higher than the 
preferred level is acceptable in this case 
because only a few individuals are 
exposed to this level and because the 
risk distribution is such that incidence is 
only 0.97 per year.

Decision on Ample Margin of Safety. 
Based on the costs of further controls to 
reduce radon emissions, and the 
decreases in risk and small incidence 
reductions they represent, see Table 18, 
EPA has determined that it is not 
necessary to further reduce risks below 
the safe baseline level, alternative 1. 
EPA proposes a NESHAP limiting radon 
emissions from phosphogypsum stacks 
to 20 pCi/m2-*, which represents current 
emissions, which will protect public 
health with an ample margin of safety.

Table 17.—Alternative for Accepta­
ble Risk for Disposal of Phospho­
gypsum Stacks

Alterna­
tive 1 

(baseline)
Alterna­

tive 2
Alterna­

tive 3

Maximum 
individual risk
(lifetime)..........

Incidence 
within 80 km

2.0X10 "« 1.6X10 "♦ 5.6X10 * *

(death/y) — _ 0.Ô7 0.83 0.29
Risk individual__

E -2  to E - 1 .. 0 0 0
E-3 to E - 2 .. 0 0 0
E -4 to E -3  „ ft- 1 0
E -5 to E-4 _ 400,000 290,000 17,000
E-6  to E - 5 .. 16M 14M 2.6M
Less E- 6 ..... 78M 61M 92M

Risk incidence.... 
E -2  to E - 1 .. 0 0 0
E -3  to E - 2 .. 0 0 0
E -4  to E -3 » 1 ft 0
E -5  to E -4 .. 0.094 0.064 0.0033

Table 17.—Alternative for Accepta­
ble Risk for Disposal of Phospho­
gypsum Stacks— Continued

Alterna­
tive 1 

(baseline)
Alterna­

tive 2
Alterna­

tive 3

E-6  to E -5 .. 
Less E -6 .....

0.52
0.34

0.41
0.34

0.068
0.21

Other Health Impacts-. Non-fatal cancers no more 
than 5%  deaths.

1 At least one person may be at this risk level, 
total number of people unknown because site visit 
has not been made.

Approach B: Incidence Based 
Approach. Decision on Acceptable Risk 
As explained earlier, the radon emission 
from phosphogypsum stacks cause less 
than one fatal cancer per year. 
Therefore, by this approach, current 
emissions provide an acceptable level of 
risk. However, the current incidence 
estimate is 0.97 fatal cancer a year, 
which is very close to the acceptable 
level. Future analysis could demonstrate 
that current emissions are not 
acceptable and need to be reduced.

Decision on Ample Margin of Safety. 
Based on the costs of further controls to 
reduce radon emissions, and the 
decreases in risk and small incidence 
reductions they represent, see Table 18, 
EPA has determined that it is not 
necessary to further reduce risk below 
the safe baseline level, alternative 1.

Table 18.-Alternatives for Ample Margin of Safety for Disposal of Phosphogypsum Stacks

Alternative MIR Incidence incremental '  
incidence reduction

Total Incidence 
reduction

Incremental capital 
cost

Incremental 
annualized cost

Total annualized 
cost

1 2 .0 x 10"« 0.97
2 1 .6 x 10“« 0.83 0.14 0.14 $500M $ 43M $ 43M
3 5,6X 10-« 0.29 0.54 0.68 $500M $  25M $ 68M

Regulatory Status: Presently unregulated. This source category is analogous to uranium mill tailings, but has much less radon emission per unit area. EPA to 
required under court order to propose a  standard for this category.

Comments:
Alternative 1: Baseline rule, cover source to limit emissions to 20 pCi/mto—Stacks have emissions of 4  to 15 pCi/mto; no cover would be needed. This rule 

would be equivalent to the current AEA rule set by EPA for uranium mill tailings.
Based on radon risk factor of 360 fatal cancers per million person-WLM, ranging from 160 to 720 fatal cancers per million person-WLM, the Alternative 1 risk 

may range from 8 .9 x 1 0 "«  to 4J0x10^*.
Alternative 2: Cover source to (tout emissions to 6  pCi/m^s—Stacks are covered with 0.5 meters of dirt Usually dirt is not locally available and must be hauled to 

the site.
Alternative 3: Cover source to limit emissions to 2  pCi/m %—Stacks are covered with 1 meter of dirt
Alternative 4: Table does not contain alternative to bring the MIR to 1x10"®  because the impacts cannot be accurately estimated. If alt stacks would need a  dirt 

cover of average depth of 4  meters, the total annualized cost would seem to approach $300 millorv.

However, to prevent emissions from 
increasing, EPA is proposing a NESHAP 
for this source category limiting radon 
emissions from phosphogypsum stacks 
to 20 pCi/mz-8. This represents current 
emissions and will protect public health 
with ah ample margin of safety.

Approach C: 1X BT4 or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk A radon 
emission limit of 2 pCi/m*-s 
corresponds approximately to a lifetime

risk of l x i 0 ' 4to the maximum exposed 
individual. Under this approach, an 
acceptable level of emissions is an 
average radon flux of 2 pCi/m2- s  from 
phosphogypsum stacks.

Decision on Ample Margin of Safety. 
Due to the costs and difficulty of further 
reducing emissions, EPA believes that 
no further reductions below a risk level 
of 1 X IQ-4 are needed. Therefore, EPA is 
proposing limiting emissions to 2 pCi/

m2-s , which would protect public health 
with an ample margin of safety.

Approach D: 1X 10~6 or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk A radon 
emission limit of 0.02 pCi/m2-s  
corresponds approximately to a lifetime 
risk of I X 10"6 to the maximally exposed 
individual. Under this approach, an 
acceptable level of emissions is an 
average radon flux of .02 pCi/m2-s.
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Decision on Ample Margin o f Safety. 
Due to the costs and difficulty of further 
reducing emissions, EPA believes that 
no further reductions below a risk level 
of l x  1 0 '6are needed. Therefore, EPA is 
proposing limiting radon emissions 
levels to 0.02 pCi/m2-s, which would 
protect public héalth with an ample 
margin of safety.

4. Implementation

This NESHAP is a flux standard that 
limits the emission of radon from 
phosphogypsum stacks. The standard 
limits the amount of radon that can be 
emitted per unit area (m2) per unit of 
time (s). This standard is not an average 
per facility but is an average per 
phosphogypsum stack. This will require 
that all stacks be disposed of in a 
manner that will reduce the radon flux 
to meet the standard.

Sixty days after the effective date of 
this rule or sixty days after the operator 
ceases using a phosphogypsum stack the 
operator must test thé stack to 
determine whether or not the stack is in 
compliance with the flux standard. If 
Approach A or B is selected it is 
expected that all stacks will be in 
compliance with the standard. If 
Approach C or D are selected the stacks 
will most likely not be in compliance 
unless they cover the stack with dirt, or 
something else, to reduce the radon flux 
off the stack. If an operator knows that 
the stack cannot meet the standard, the 
operator can admit noncompliance 
instead of testing the stack.

Stacks must be retested every two 
years unless EPA requires more frequent 
testing or EPA determines that less 
frequent testing is sufficient to assure 
compliance with the standard. EPA will 
also reduce the need for testing if EPA 
determines that testing will interfere 
with ongoing operations designed to 
cover the stack.

Since the reports of the testing 
provide EPA with the information it 
needs, phosphogypsum stacks are 
exempted from the requirements of
61.10.

/. Underground Uranium M ines
1. Introduction

When these mines are operating, their 
ventilation systems emit large amounts 
of radon into the atmosphere. The levels 
of radon in an unventilated mine are a 
hazard to the miners. Ventilating to 
reduce radon exposure to the miners 
increases exposure to the general 
population.

Underground uranium mines are 
regulated by an existing NESHAP. This 
NESHAP requires bulkheading of 
unused portions of the mines in an effort 
to reduce the internal wall surface area 
of the mine and thereby reduce radon 
emissions into the mine air. EPA has 
found that this system is unworkable for 
existing mines, and it is unproven for 
new mines. The interiors of these mines 
are so extensively interconnected that 
any attempt at bulkheading either 
produces no results or prevents fresh air 
from getting to the miners;

2. Estimates of Exposure and Risk

EPA’s risk assessment of underground 
uranium mines is a site-by-site 
assessment of all operating or operable 
mines. Emission estimates were based 
on radon concentration or working level 
measurements and ventilation rates 
provided by mine operators.

The meteorological data was taken 
from nearby stations and populations 
from 5 to 80 km are based on U.S. 
census tract data. Population 
distributions within 5 km were taken 
from site visits or obtained from mine 
owners.

The maximum individual risk of fatal 
cancer from radon emissions from 
underground uranium mines is 1 .2 x i(T s. 
The radon emissions cause 0.77 fatal 
cancer per year to the population within 
80 km.

Table 19 presents example scenarios 
to show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms o f 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels (i.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk for a lower emission level 
identified as alternatives 2 and 3.

T a b l e  1 9 .— A l t e r n a t i v e s  f o r  A c c e p t a b l e  R i s k  f p r  U n d e r g r a o u n  U r a n iu m  M in e s

alternative 1 
(baseline) alternative 2 alternative 3

Maximum individual risk 0ifetime)................
Incidence within 80 km (death/y)..........  .................................................. Z .fX lU  m 1 .9 x 1 0  4

Risk individual .................................. t...................
E -2  to E -1______ _____ _________

0.43 0.20

E -3 to E-2....................... ............... ....... . ........................................................
6

0 0

E -4  to E -3 ....................................... ................................. ........................................................................ 0 0

E-5  to E -4 ..........................................  .................. ............................................................ 15,000 1500
E-6  to E-5™.....................  ..........  .. .......................................... ....................... 1 .6M

250,000
880,000

1.0M
280,000

1.6MLess E-6 ...................................... .......................................... .........
Risk incidence .................................................. 20,000 22,000

E -2  to E- 1 .......... ........... ...................
E -3  to E-2............................................  .................* ....... ............................................................ 0

0.00008
0 0

E -4  to E -3 ...................................... ..................  ...................... ............................................... 0 0

E-5  to E-4............................................ ' ' ............................................................. 0.028 0.0024
E-6  to E -5 ................................  .......... ......................................... ............................... ..... 0.30 0.099
Less E -6 .™.................................  ............................................... 0.096 0.099

w!vvw3 0.00025 0.00035

Other Health Impacts: Non-fatal cancers no more than 5%  of deaths.

3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI, to

the surface uranium mines source 
category are described below.

Approach A : Case-by-Case Approach. 
Decision on Acceptable Risk. As stated 
earlier, the maximum individual risk to 
any individual is 1.2 X 10"* which is 
higher than tbs level preferred under the

case-by-case approach. The estimated 
annual incidence is 0.77 fatal cancer per 
year. EPA has examined several 
alternatives before determining the 
acceptable level; those alternatives and 
the risks they present are illustrated in 
Table 19. After examining these
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high with an emission limit of 5000 Ci/y 
provides an acceptable level of risk.

Decision on Ample Margin o f Safety. 
Based on the costs of further controls to 
reduce radon emissions, including the 
likelihood of closures and the decreases 
in risk and very small incidence 
reductions they represent, see Table 20, 
EPA has determined that it is not 
necessary to further reduce risks below 
the acceptable level, alternative 2. EPA 
recognizes that closures are not in 
themselves a reason not to further 
reduce risks.

Approach B : Incidence Based  
Approach. Decision on A cceptable Risk. 
As explained earlier the radon 
emissions from underground uranium 
mines cause less than one fatal cancer 
per year. Therefore, under this 
approach, current emissions are 
acceptable.

T a b l e  20.— Alternatives for Ample Margin for Safety for Underground Uranium Mines

Alternative MIR Incidence Incremental 
incidence réduction

- Total incidence 
reduction

Incremental capital 
cost

Incremental 
annualized cost

Total annualized 
cost

1 1 .2x10 "* 0.77
1-A 1 .2x10 - * 0.77

2 2.7x10 “ 4 0.43 0.34 0.34 $15M $8M $8M
3 1.9x10~4 Ó.20 0.23 0Æ7 $  * $  * $ *

Regulatory Status: Currently there is a  NESHAP in place requiring work practices to limit radon emissions (bulkheads).
Comments:
Alternative 1: Baseline, no rule—existing NESHAPS would be vacated. Bulkheading Is no longer believed effective.
Based on radon risk factor of 360 fatal cancers per million person-WLM, ranging from 160 to 720 fatal cancers per million person-WLM, the Atiernative 1 risk may 

range from 5.3x10" 4 to 2.4x10"*.
Alternative 1 -A: Baseline rule—10,000 Ci/y radon emissions Bmit. The largest mine emits 8900 Ci/y radon.

. Alternative 2: Emission limit of 1,500 Cl/y radon for wound level release or 5,000 Cl/y radon if there is a  30 meter stack. Three mines exceed 6,000 Ci/y radon 
and would rave to reduce operating time by 2-5 months. Several mines would in addition heed to cut new vent shafts.

Alternative 3: Emission limit of 1,000 Ci/y radon. This alternative is more stringent than Alternative 2 : (* Additional costs are In terms of mines shut down which 
cannot be quantified at this time.)

Alternative 4: Table does not contain alternative to bring the MIR to 1x10"® because it Is difficult to estimate the impact of such action. Most likely, mines could 
not operate at this level. Six mines would dose; new mines could not be opened.

different alternatives, the Agency would 
propose that the risks associated with 
alternative 2 represents the level that is 
acceptable under the case-by-case 
approach. Alternative 2 limits die 
emissions to 1500 Ci/y of radon. An 
emissions limit of 1500 Ci/y provides an 
acceptable level of risk.

However, EPA recognizes that, among 
the source categories analyzed, uranium 
mines present a unique situation in 
determining an acceptable level of risk. 
This occurs because Mine Safety and 
Health Administration (MSHA) 
standards require owners to protect 
mine workers by operating mine 
ventilation equipment to reduce the 
radon levels within the mines. This 
results in emissions of whatever amount 
of radon is necessary to reduce the - 
radon levels in the mines to the required 
levels.

After considering the conflict in die 
goals of the MSHA regulations and the 
goals of the CAA, EPA has concluded 
that emissions higher than 1500 Ci/y can 
be allowed without increasing the risk 
to the nearby individuals. If a mine 
releases its exhaust fan emissions from 
a 30-meter stack, then radon emissions 
of 5,000 Ci/y would result in the same 
level of risk to the most exposed 
individuals as a ground level releases of 
1500 Ci/y. This alternative provides an 
effective means to ventilate the mine, 
reducing radon levels in the mine, while 
protecting those persons exposed to the 
emissions from a mine. Therefore, the 
Agency would propose that the risks 
associated with exhaust vent emissions 
of radon horn underground uranium 
mines emitted either at ground level 
with an emission limit of 1500 Ci/y or 
from a stack that is at least 30 meters

Decision on Ample Margin o f Safety. 
EPA has examined several alternatives 
before determining the alternative that 
results in emissions that are safe with 
an ample margin of safety; those 
alternatives áre presented in Table 20. 
After examining these different 
alternatives, the Administrator has 
determined that alternative 2 represents 
the level that is safe with an ample 
margin of safety. Alternative 2 limits the 
emissions to 1500 Ci/y of radon. An 
emissions limit of 1500 Ci/y provides a 
level of emissions that is safe with an 
ample margin of safety.

However, EPA recognizes that, among 
the source categories analyzed, uranium 
mines present a unique situation in 
determining an acceptable level of risk. 
This occurs because Mine Safety and 
Health Administration (MSHA) 
standards require owners to protect 
mine workers by operating mine 
ventilation equipment to reduce the 
radon levels within the mines. This

results in emissions of whatever amount 
of radon is necessary to reduce the 
radon levels in the mines to the required 
levels.

After considering the conflict in the 
goals of the MSHA regulations and the 
goals of the CAA, EPA has concluded 
that emissions higher than 1500 Ci/y can 
be allowed without increasing the risk 
to the nearby individuals. If a mine 
releases its exhaust fan emissions from 
a 30-meter stack, then radon emissions 
of 5,000 Ci/y would result in the same 
level of risk to the most exposed 
individuals as a ground level release of 
1500 Ci/y. This alternative provides an 
effective means to ventilate the mine, 
reducing radon levels in the mine, while 
protecting those persons exposed to the 
emissions from a mine. Therefore, the 
Administrator has determined that 
exhaust vent emissions of radon from 
underground uranium mines emitted 
either at ground level with an emission 
limit of 1500 Ci/y or from a stack that is

at least 30 meters high with an emission 
limit of 5000 Ci/y protects public health 
with an ample margin of safety.

Approach C: I X  10~* or Less 
Maximum Individual Risk Approach. 
Decision on A cceptable Risk. Since the 
dose/risk relationship for radon is well 
established, it is straightforward to 
determine the correct standard under 
this approach. A radon emission limit of 
500 Ci/y of radon under current release 
conditions equals a lifetime risk of 
lX lO “4to the most exposed individual. 
Therefore, under this approach, an 
acceptable level of emissions is 500 Ci/y 
of radon from any single mine.

Decision on Ample Margin o f Safety. 
Based on the considerations expressed 
earlier, EPA believes that no further 
reductions below emissions of 500 Ci/y 
of radon would be needed. Therefore, 
EPA is proposing a NESHAP of 500 Ci/y 
of radon from any single mine, which 
would protect public health with an 
ample margin of safety.
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Approach D: IX  !CT6or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. A radon 
emissions limit of 5 Ci/y of radon would 
expose an individual to a lifetime risk of 
1X 10“6. Therefore, under this approach, 
an acceptable level o f emissions is 5 Ci/ 
y of radon from any single underground 
uranium mine.

Decision on Ample Margin o f Safety. 
A  standard of 5 Ci/y radon would be 
impossible for most underground 
uranium mines to m eet Since this 
standard would shut down the industry, 
there is no need to look at lowering it 
further. EPA is proposing that 
underground uranium mines not emit 
more than 5 Ci/y radon-222 into the 
atmosphere in any year.
4. Implementation

This standard is an emission 
standard. Mines are limited in the 
amount of radon they emit from their 
exhaust vents. Due to Mine Safety and 
Health Administration (MSHA) 
regulations, which are designed to 
protect the miners from high levels of 
radon in the mine, the exhaust fans must 
be operating whenever there are miners 
working in the mine. This limits EPA 
flexibility in developing other types of 
standards to control radon emissions.

Under Approach A and B the limit is 
1500 curies of radon a year. If mines 
emit radon from a stack 30 meters in 
height or higher, the risks to nearby 
individuals is reduced such that larger 
radon emissions will still result in risk 
levels that are safe with an ample 
margin of safety. In an effort to provide 
flexibility for the mine owners in 
meeting their obligations under MSHA 
regulations, EPA will allow mines that 
have 30 meter stacks to emit up to 5,000 
curies a year.

Under Approach C, mines can emit up 
to 500 curies of radon a year, and under 
Approach D, they can emit up to 5 curies 
of radon a year. Under all the 
Approaches, mines will be required to 
measure and report their annual 
emissions. Although the report is based 
on a calendar year the emission limit 
applies to any year, ie . any period of 12 
consecutive months. Since these reports 
provide EPA with the information it 
needs, underground uranium mines are 
exempted from the requirements of
61.10.

/. Surface Uranium M ines
1. Introduction

Surface mining is accomplished by the 
excavation of one or more pits to expose 
uranium ore for removal. While this 
technique has accounted for about 50- 
70% of the uranium ore tonnage

produced in this country between 1956 
and 1985, much of today’s  uranium 
production is from underground mines 
and other sources. In the past, annual 
production from surface mines ranged 
from a few hundred tons of ore to
100,000 tons or more. In recent years, 
surface mining operations have been 
very large, typically 100,000 tons or 
more. Due to the dramatic decline in the 
uranium industry since 1981, the number 
of surface mines in operation in the U.S. 
has dropped from 50 m 1981 to just 2 in 
1987. While only 2 mines are currently 
active, there remain about 1,200 mines in 
the U.S. in various stages of 
reclamation.

During surface mining, topsoil may be 
segregated and saved for reclamation; 
overburden is piled on land beside the 
pit. The pit arid overburden represents a 
large surface area from which radon can 
escape into the atmosphere. Radon 
emissions are higher than usual because 
radium concentrations are larger than 
average near bodies of uranium ore.

Health, safety and environmental 
hazards associated with uranium mining 
are regulated by a variety of Federal 
and State laws. As a result of the laws 
and regulations, uranium mines, 
especially surface operations, are vastly 
different operations today than during 
the 1950s and 1960s. Many of the 
inactive mines are presently being 
reclaimed under state law. Reclamation 
of the mines significantly reduces radon 
emissions. In the past, EPA decided not 
to promulgate a NESHAP for this 
category. That decision was challenged 
in litigation and is being reexamined in 
this rulemaking.

2. Estimates of Exposure and Risk
EPA conducted a field study during 

the sinnmer of 1988 to obtain 
information with which to model the 
surface mining industry so that 
estimates of risk from surface mining 
could be made. Radiometric surveys 
were conducted of the two active mines, 
located in Texas and Wyoming, and 25 
inactive mines located in Arizona, New 
Mexico, Colorado, South Dakota, Texas 
and Wyoming. In addition, the 
demographic and meteorologic data 
were gathered in and around each 
mining site.

The maximum individual risk of fatal 
cancer from radon emissions from 
surface uranium mines is 1.0X10“4. The 
radon emissions cause 0.016 fatal cancer 
per year to the population within 80 km. 
Over 80% of the risk to the population is 
borne by people whose risk is less than 
1 X 10“*, and 50% of the risk is borne by 
people whose risk is less than 1X 10“*.

Table 21 presents example scenarios 
to show how different emission levels

would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels, (i.eM risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level The table also 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk for a lower emission level 
identified as alternative 2.

3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI, to 
the surface uranium mines source 
category are described below.

Approach A : Case-by-Case Approach. 
Decision on Acceptable Risk. As stated 
earlier, the maximum individual risk to 
any individual is 1.0X10“ 4 which is the 
level generally preferred under the case- 
by-case approach. The estimated annual 
incidence is less than 0.0067 fatal cancer 
per year, and most of that risk is borne 
by people whose risk is less than 
1X 10“ s. EPA has examined several 
alternatives before determining the 
acceptable level, those alternatives and 
the risks they present are illustrated in 
Table 21. After examining these 
different alternatives, die Agency has 
determined that baseline emissions, 
alternative 1, represents the level that is 
acceptable under the case-by-case 
approach.

Decision on Ample Margin o f Safety. 
Based on the costs of further controls to 
reduce radon emissions, and the 
decreases in risk and very small 
incidence reductions they represent, see 
Table 22, EPA has determined that it is 
not necessary to further reduce risks 
below the safe baseline level, 
alternative 1. Current emissions have an 
associated risk which is safe with an 
ample margin of safety. Especially 
important in this determination is the : 
extremely low population risk and the 
current state reclamation system which 
is working to reduce its already low 
risks.

Due to the depressed state of the 
uranium mining industry, there is no 
reason to believe that any new surface 
mines will be constructed. Therefore, 
the baseline risks are not expected to 
increase in the future, and EPA proposes 
not to regulate this source category.

Approach B: Incidence Based 
Approach. Decision on Acceptable Risk. 
As explained earlier, the radon 
emissions from surface uranium mines
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Decision on Ample Margin o f Safety. 
Based on the costs of further controls to 
reduce radon emissions, and the 
decreases in risk and very small 
incidence reductions they represent, see 
Table 22, EPA has determined that it is 
not necessary to further reduce risks 
below the safe baseline levels, 
alternative 1, to protect health with an 
ample margin of safety. Therefore, EPA 
is proposing not to regulate under this 
approach.

Table 22.—Alternatives for Ample Margin of Safety for Surface Uranium Mines

Alternative MIR Incidence Incremental 
incidence reduction

Total incidence 
reduction

Incremental capital 
cost

Incremental 
annualized cost

Total annualized 
cost

1 1 .0 x 10“» 0.016
2 6 .6 x 10 -» 0.0029 0.013 0.013 $15M $0.8M $0.8M
3 2.2 X 10 -1 0.0015 0.0014 0.014 $51M $2.6M $3.3M
4 1 .3 X 1 0 “ » 0.0007 0.0008 0.014 $110M $5.6M $8.9M

Regulatory Status: Presently unregulated by EPA. State reclamation rules apply to most of these mines. These requirements reduce radon emissions when the 
mine is closed and reclaimed. Some mines are located on Federal (23%) and Indian (7%) lands; reclamation rules established by interior, Agriculture, or DOE then 
apply.

Comments:
Alternative 1: Baseline, no rule—State reclamation rules apply. Analysis assumes larger production mines characterize the risk associated with surface uranium 

mining. Analysis is based on 25 mines. States with reclamation requirements indude Colorado, Texas, Utah, Wyoming and South Dakota.
Based on radon risk factor of 360 fatal cancers per million persorv-WLM, ranging from 160 to 720 fatal cancers per million person-WLM, the Alternative 1 risk may 

range from 4 .4 x 1 0 “* to 2 .0 x 1 0 “».
Alternative 2: Cover source to limit emissions to 40 pCi/m’s—This alternative represents Federalization of State laws covering reclamation. Assumes 0.2 meters 

of dirt cover.
Alternative 3: Cover source to limit emissions to 20 pCi/m %—Assumes 0.9 meters of dirt cover.
Alternative 4: Cover source to limit emissions to 6  pCi/m’s—Assumes 2.4 meters of dirt cover.
Alternative 5: Table does not contain alternative to bring the MIR to 1 x 1 0 ~ s because of the difficulty in accurately estimating the impacts. Most likely, in addition 

to State laws covering reclamation, EPA would add additional dirt cover requirements amounting to about 3  meters of dirt to further reduce radon emissions. The total 
annualized costs would approach $20 million for the 25 largest mines. There are over 1000 of these mines, although most are small operations.

cause much less than one fatal cancer 
per year. Therefore, under this 
approach, current emissions are 
acceptable.

Table 21.—Alternative for Accepta­
ble Risk for Surface Uranium 
Mines

Alterna­
tive 1 

(baseline)
Alterna­

tive 2

Maximum individual risk 1 .0 x 10“» 6 .6 x 10“»
(lifetime).

Incidence within 80 km 0.016 0.0029
(death/y).

Risk individual:
E -2 to E -1 ..........____ _ 0 0
E -3  to E -2 ....___ .________ 0 0
E -4  to E -3 ________............ 240 0

Table 21.—Alternative for Accepta­
ble Risk for Surface Uranium 
Mines— Continued

Alterna­
tive 1 

(baseline)
Alterna­

tive 2

E -5  to E -4 ........... ................. 1,400 750
E-6  to E -5 ____ __________ 62,000 28,000
Less E- 6 ................................

Risk incidence:
5.8M 5.8M

E -2  to E -1 ............................. 0 0
E -3 to E -2 ______________ 0 0
E -4  to E -3 ______________ 0.0004 0
E -5  to E -4 ............................ 0.0008 0.0005
E-6  to E -5 ____________ ... 0.0020 0.0007
Less E- 6 __ ............____ .... 0.0035 0.0017

Other Health Impacts: Non-fatal cancers no more 
than 5 percent of deaths.

Approach C: 1 X10~4 or less Maximum 
Individual Risk Approch-Decision on 
Acceptable Risk. Current emissions 
from surface uranium mines present 
risks of 1 .0X 10"4 to the maximum 
exposed individual. Therefore, under 
this approach current emissions provide 
an acceptable level of risk.

Decision on Ample Margin o f Safety. 
Based on the costs of further controls to 
reduce radon emissions, and the 
decreases in risk and very small 
incidence reductions they represent, see 
Table 22, EPA has determined that it is 
not necessary to further reduce risks 
below the safe baseline level, 
alternative 1, to protect health with an 
ample margin of safety. Therefore, EPA 
is proposing not to regulate under this 
approach.

Approach D: 1 X 10"® or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. A radon 
emission limit of 0.02 pCi/m2— yields to 
the most exposed individual. Therefore,

under this approach, an acceptable level 
of emissions is 0.02 pCi/m2—s.

Decision on Ample Margin o f Safety. 
Due to the costs and difficulty of further 
reducing emissions, EPA believes that 
no further reductions below a risk level 
of l x  10"® are needed. EPA is proposing 
a NESHAP limiting emissions of radon 
to 0.02 pCi/m 2— s which would protect 
public health with an ample margin of 
safety.

4. Implementation
This NESHAP is a flux standard that 

limits the emission of radon from 
uranium mines. The standard limits the 
amount of radon that can be emitted per 
unit area (m2) per unit of time (s). This 
standard is an average per mine 
including the overburden. This will 
require that all mimes must be disposed 
of in a manner that will reduce the 
radon flux to meet the standard.

Sixty days after the effective date of 
this rule or sixty days after the operator 
ceases using a surface uranium mine the

operator must test the mine to determine 
whether or not the mine is in compliance 
with the flux standard. If an operator 
knows that the mine cannot meet the 
standard, the operator can admit 
noncompliance instead of testing.

Mines must be retested every two 
years unless EPA requires more frequent 
testing or EPA determines that less 
frequent testing is sufficient to assure 
compliance with the standard. EPA will 
also reduce the need for testing if EPA 
determines that testing will interfere 
with ongoing operations designed to 
reduce the flux from the mine.

Since the reports of the testing 
provide EPA with the information it 
needs, surface uranium mines are 
exempted from the requirements of
61.10.
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K. Radon R eleases from  Operating 
Uranium M ill Tailings Piles
1. Introduction

The process of separating uranium 
from its ore creates waste material that 
is called uranium mill tailings. Since 
uranium ore generally contains less than 
1 percent uranium, uranium milling 
produces large quantities of tailings. 
These tailings are collected in 
impoundments that vary in size from 20 
to 400 acres. The tailings contain large 
amounts of radium, and, therefore, they 
emit large quantities of radon. There are 
26 licensed uranium mills in the western 
United States. Due to the depressed 
state of the uranium industry, most of 
these mills are not currently operating.

The Uranium Fuel Cycle standard, 40 
C FR 190, does not regulate radon 
emissions from the tailings piles. Radon 
emmissions during operating are 
currently regulated by a NESHAP which 
is a work practice standard which 
specifies two methods, one o f which 
must be used in the construction of any 
new tailings impoundment. Existing 
tailing piles cannot be used after 
December 31,1992. Extensions and 
exceptions can be granted that would 
allow an existing pile to continue to 
operate beyond the 1992 deadline. The 
piles must be disposed of in accordance 
with EPA’s AEA standard, 40 CFR 192.

For the current radionuclides 
NESHAP rulemaking, EPA is proposing 
rules for three different subcategories 
that deal with mill tailings: Operating 
mill tailings—existing piles, operating 
mill tailings—new technology, and 
disposal of uranium mill tailings (as a 
separate source category; see section
VII.L of this noticej.

This source category, operating mill 
takings, has two subcategories because 
existing and future mill tailings piles 
present different problems. Existing mill 
tailings piles are laTge piles of wastes 
that emit radon. There is nothing that 
can be done to reduce the amount of 
radon they emit except cover them. New 
piles can be designed to utilize disposal 
systems that reduce the problem before 
very large (hundreds of acres) piles that 
require disposal accumulate. The new 
technology cannot readily be used on 
old piles. It is easier and cheaper to 
simply cover up the existing piles than 
to break them up into a  series of smaller 
piles and dispose of them separately.

EPA has determined that it is not 
feasible to prescribe an emission 
standard for radon emlssons from 
uranium mill tailing piles. Radon is 
emitted from the surfaces of tailings 
piles in a manner analogous to fugitive 
dust emissions and cannot be emitted 
through a conveyance designed and

constructed to capture such radom 
emissions. Instead, EPA is requiring on 
improved work practice for the disposal 
of newly generated tailings and is 
specifying a  date of which all newly 
generated tailings must be managed by 
this work practice.

A crucial issue with all uranium mill 
tailing piles is that o f timing. The ony 
way to permanently reduce radon 
emissions from a pile is to cover it up 
and dispose of it. The piles continue to 
emit radon at significant levels which 
they remain uncovered. EPA has not 
dealt with this timing issue before. We 
are dealing with it at this time because 
there has been little, if any, action taken 
to dispose of the piles. If EPA 
promulgates a disposal NESHAP, it can 
require that disposal be started within a 
set period of time after operations cease 
or after the rule is promulgated. If this 
issne is not addressed with a disposal 
NESHAP, then a NESHAP covering 
operational piles could require 
termination of operations and start of 
final disposal within a set time.

Timing is also a significant issue for 
the owners of operating mill tailings 
piles. Operators want to be able to 
continue to use their existing piles for as 
long as possible. This allows them to 
avoid spending money on disposal or 
new impoundments. In the current 
NESHAP, EPA dealt with this issue by 
allowing the continued use of all 
existing piles until December, 1992, and 
creating a system of exceptions and 
extensions that would allow continued 
use for low risk piles until 2001. This 
system has been challenged as violating 
the section 112 requirement that 
NESHAP compliance be attained within 
2 years.
2. Estimates of Exposure and Risk

EPA’s risk assessment of operating 
uranium mill tailings is a site-by-site 
assessment of all 2fi currently licensed 
mills. Emissions were estimated from 
the radium-226 concentrations in the 
tailings, file amount of tailings, and the 
assumption that 1 pCi/g of radium-226 in 
the tailings produces 1 pCi/m *-s of 
radon. The meteorological data was 
taken from nearby stations and 
populations from 5 to 80 km are based 
on U.S. census tract data. Populations 
within 5 km were counted at each of the 
sites. EPA analyzed current emissions 
and the emissions that would be 
expected when new tailings 
impoundments are created in the future.

There are twelve licensed piles teat 
are either operating or on standby. 
According to EPA’s analysis, the lifetime 
fatal cancer risk to tee most exposed 
individual is 3 .3X 10 '* from these twelve 
piles. Uranium mill tailings are

estimated to cause 1.6 fatal cancer per 
year to the 4.5 million persons within 80 
km of the tailings piles.

Tables 23 and 24 present example 
scenarios to show how different 
emission levels would result in different 
health risk profiles. The tables present 
the risk estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels (i.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The tables also 
present available estimates of annual 
incidence and maximum individual 
lifetime risk for a lower emission level 
identified as alternatives 2, 3 and 4.

3. Application of Alternative Policy 
Approaches

Hie decisions teat would result from 
the application o f the four policy 
approaches described in Section VI, to 
the radon emissions from the uranium 
mill tailings source category are 
described below.

Approach A : Case-by-Case Approach. 
Decision on Acceptable Risk. As stated 
earlier, the maximum individual risk to 
any individual is 3.3 X 1 0 '3 which is 
higher than tee level generally preferred 
under tee case-by-case approach. Hie 
estimated annual incidence within 80 
km is 1.6 fatal cancers per year, and 
most of that risk is home by people 
whose risk is  less than 1 X 10“4. Many of 
the piles are closing which will increase 
m issions from tee tailings as they dry 
out EPA has examined several 
alternatives before determining tee 
acceptable level; those alternatives and 
tee risks they present are illustrated in 
Tables 23 and 24.

After examining these different 
alternatives, the Agency would propose 
teat the risks associated with 
alternative 3 for these twelve existing 
piles which limits the length of time teat 
mills can continue to place new tailings 
on existing impoundments to 2 years, 
and limits the emissions to 6 pCi/m*—s 
radon after disposal is completed, and 
alternative 2 for new technology for 
future piles, which requires a single 
large impoundment, represents the level 
that is acceptable under the case-by- 
case approach.

Decision on Ample Margin o f Safety. 
Mills cannot create new impoundments 
to replace the existing impoundments in 
less than two years. EPA has 
determined that no alternatives more 
restrictive than alternative 3 need to be 
analyzed. The costs of this alternative 
are described in Table 25. Therefore, 
EPA is proposing to allow existing
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impoundments to operate for no more 
than two years unless they meet the 
work practice requirements for new 
impoundments. There is no reason to 
require closure of an existing 
impoundment which meets the 
requirements for new impoundments so 
that a new impoundment which is 
similar would need to be constructed.

For new impoundments, EPA has 
analyzed the costs of further controls to 
reduce radon emissions, and the 
decreases in risk and very small 
incidence reductions they represent, see 
Table 26.

Table 23.—Alternatives For Accepta­
ble Risk For Operating Uranium 
Mill Taiungs Piles—Existing Piles 1

Alterna­
tive 1 

(baseline)
Alterna­

tive 2
Alterna­

tive 3

Maximum 
individual risk 
(<  lifetime
exposure)------ 3 .3 x 1 0 "* 1 .4 x 1 0 "* 4.8 x IO " 4

Incidence
within 80 km... 1.0 for 15y 1.6  for 6y 1.6  for 2y

(24) (9.6) (3.2)
Risk individual

E -2  to E-1 0 0 0
E -3  to E - 2 .. 600 300 0
E -4 to E -3 .. 40,000 20,000 6,000
E -5  to E -4 .. 400,000 200,000 60,000
E-6  to E - 5 .. 400,000 200,000 60,000

Table 23.—Alternatives For Accepta­
ble Risk For Operating Uranium 
Mill Taiungs Piles—Existing
Piles f — Continued

Alterna­
tive 1 

(baseline)
Alterna­

tive 2
Altema- 

tive 3

Less E- 6 __ 3.4M 3.8M 4.1M
Risk incidence 

E -2  to E - 1 .. 0 0 0
E -3 to E -2 .. 1.2 0.5 0.16
E -4  to E -3 .. 12.0 4.8 1.6
E -5  to E - 4 - 9.0 3.6 1.2
E-6  to E -5 .. 1.5 0.6 0.2
Less E- 6 ..... 0.0015 0.0006 0.0002

Other Health Impacts: Non-fatal cancers no more 
than 5  percent deaths. Incidence at greater than 80 
km is comparable to that within 80 km.

1 This assessment assumes that a  disposal 
NESHAP has been promulgated, which would force 
closure of the piles as soon as they are filled.

Table 24.—Alternatives for Acceptable Risk for Operating Uranium Mill Tailings Piles—New  Technologies

Alternative 1 
(baseline) Alt 2 Alt 3 Alt. 4

3 .3 x 1 0 "* 1 .8 x 10 "4 6 .0 X 1 0 "* 2 .0 X 1 0 "*
0.78 0 .11 0.053 0.018

Risk individual:
E -2  to E - 1 ...........................................................................- ......................................... - ........ 0 0 0 0

F - 3 t o F - ? „ ,  . . ............................................. ..................................................... 550 0 0 0
E-4 tr» F_a 98.000

450.000
23.000
120.000

0 0
72,000 24,000

E-6  to E - 5 .......——________________  _. _______ ___ — ... — _______ 1 .8M 1.1 M 300,000 130,000
Less E-6 .................... ................... ............... ....... ................. .............................. ...... .............— 1T0 1J2M 2 .0M 2.2M

Risk incidence:
E -2  to E - 1 _______ «.................................... .................  ................................................... 0 0 0 0
F - n t o P - ? ........................ ........................................................................................................ 0.016 0 0 0
F-A to F -3  '.................................... 0.47 0.027 0 0

0.17 0.051 0.028 0.0043
0 .12 0.023 0.016 0.0081
0.0000 0.01 0.02 0.007

Other Health Impacts: Non-fatal cancers no more than 5%  of deaths Incidence at greater than 80  km is comparable to that within 80 km.

EPA has determined that no further 
reductions to alternative 3 or 4 are called 
for to provide an ample margin of safety.
EPA believes that a NESHAP requiring 
the work practices of either phased 
disposal in 40-acre impoundments 
(alternative 3) or continuous disposal 
(alternative 4} will protect public health 
with an ample margin of safety.

Table 25.—Alternatives for Ample Margin of Safety for 12 Operating Uranium Mill Tailings—Existing Piles

Alternative MIR Incidence
Incremental
incidence
reduction

Total
incidence
reduction

Incremental 
capital cost

Incremental
annualized

cost

Total
annualized

cost

3 .3X 10"*
1 .4 x t0 " *
4 .6X 10 " 4

1 6/15 yr (total 24)
2 1 .6/6  yr (total 10) 

1.6/2 yr (total 3)
(14 Tritai) (14 Total)........... $230M........ ........ $33M.....- ........... $33M

3 (7 Total) * (21 Total) $160M________ $46M ................... $42M
Saááá----------------

Regulatory Status: Currently there is a  NESHAP in place requiring work practices to limit radon emissions. Analysis assumes existing NESHAPS for new licensed 
mills is not vacated and there is a disposal NESHAP that requires disposal within 2 years of being closed .. . . . . . ,

(If a disposal rule is not promulgated then a  uniform but unknown amount of risk, up to a  maximum risk of 1.6 deaths/y and MIR of 2 x 10  *, would De aoaea 10
each alternative. Or, this increase could be prevented by promulgating a rule for this category that requires immediate closure.) ______ .

Comments: Alternative 1: Baseline, no rule—allows use of existing piles until full (15 years). Existing NESHAP would be ,vacated for operations of licensed mins.
Existing NESHAP for operations at new licensed mills is not vacated. • . . . . . . .  .. . . .____.. .  . .

Based on radon risk factor of 360  fatal cancers per million person-WLM, ranging from 160 to 72 0  fatal cancers per million persorvWLM, the Alternative 1 risk may
range from 1 .5 x 1 0 " * to 6 .6 x 1 0 '* .  ... . . .  ___ _

Alternative 2: Current NESHAP—allows use of existing piles for a  maximum of 6  years. Costs include early disposal and capacity replacement ■ . .
Alternative 3: Same as current NESHAP—except allows use of existing piles for 2  years. After NESHAP is implemented the annual incidence rate b  0.07 due to 

radon from all existing piles after they are covered. Costs Include early disposal and capacity replacement Total annualized cost is not the sum of incremental 
annualized cost because alternative 2  and 3  represent changes in time of performing procedures instead of changes in the stringency of controls.

Alternative 4: Table does not contain alternative to bring the MIR to 1 x  10"* because there are no further alternatives beyond Alternative 3 other than immediate 
stoo use of the tailings piles.
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Table 26. Alternatives for Ample Margin of Safety for Operating Uranium Mill Tailings— New Technologies

Alternative MIR Incidence
Incremental
incidence
reduction

Total
incidence
reduction

Incremental 
capital cost

Incremental
annualized

cost

Total
annualized

cost

1 - __________________________ 3 .3 X 1 0 -* 0.78
1 .8 x 10 -« 0 .11 0.67 0.69 $30M $2.4M $2.4M
6 .0 X 1 0 “* 0.053 0.06 0.73 7M 0.56M 3.0M
2 .0 x 10“* 0.016 0.04 0.77 < $ 8M > <$0.64M > <$2.3M >

* — w '  miv.«  m i^utuiry practices to limn rauon emissions.
*  disposal mle |s not promulgated then a  uniform but unknown amount of risk, up to a  maximum risk of 1.6 deaths/v and MIR of 2 x 1 0 “* would be added to 

each alternative. Or. this increase could be prevented by promulgating a  rule for t h f e ^ t ^  t h i u ^  * ”  ’ WOuW b e .add0d to
Comments:
Alternative 1: Baseline, no rule—current technology is used. Assumes 12 existing mills, 

rangefrom S S ' t o ' e S V «360  ^ c a n c e r s  per million person-WLM, ranging from 160 to 720 fatal cancers per mHHon person-WLM, the Alternative 1 risk may 
Alternative 2 : Single large lined impoundment Assumes 8  mills.
Aitornatiua m c c u 8ma# *2?*[•'"Poundmentii with 40  acre limit (phaseddisposal). Assumes 8  mills.iS2K3 5S‘Mly'To“ *•» ** *» «*«**»• *«>™» «**>•

Approach B: Incidence Based 
Approach. Decision on Acceptable Risk. 
As explained earlier, the radon 
emissions from uranium mill tailings 
impoundments cause more than one 
fatal cancer per year. Therefore, under 
this approach, current emissions must 
be reduced to provide an acceptable 
level of risk. However if current 
NESHAP work practices are continued 
for new impoundments, radon emissions 
will cause less than one fatal cancer per 
year and therefore present acceptable 
risks. For new technologies, Alternative 
1 represents an acceptable level of risk 
for a relatively small industry (i.e., 12 
mills), provided the industry r e m a in s  at 
the current level.

Decision on Ample Margin of Safety. 
Mills cannot create new impoundments 
to replace the existing impoundments in 
less than two years, even if they' leased 
operations in the interim. EPA has 
determined that no alternatives more 
restrictive than alternative 3 need to be 
analyzed. Therefore EPA will allow 
existing impoundments that do not use 
new technology to operate for no more 
than two years. There is no reason to 
require closing an existing impoundment 
which meets the requirements for new 
impoundments so that a new 
impoundment which is similar would 
need to be constructed.

For new impoundments, EPA has 
analyzed the costs of further controls to 
reduce radon emissions, and the 
decreases in risk and very small 
incidence reductions they represent, see 
Table 26. EPA has determined that no 
further reductions to alternative 3 or 4 
are called for to provide an ample 
margin of safety. EPA believes that a 
NESHAP requiring the work practices of 
either phased disposal in 40 acre 
impoundments or continuous disposal 
will protect public health with an ample 
margin of safety.

Approach C: l x  KT* or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. A  work 
practice standard of either phased or 
continuous disposal results in a lifetime 
risk of less than l x l O " 4 to the most 
exposed individual. There is no reason  
to require closing an existing 
impoundment which meets the 
requirements for new impoundments so 
that a new impoundment which is 
similar would need to be constructed. 
The risks that result from allowing the 
continued use of existing disposal 
methods that do not meet these work 
practices bring the risks above the level 
of 1 X l<r \Therefore, under this 
approach, a work practice standard of 
phased or continuous disposal starting 
on the effective date of the rule provides 
an acceptable level of emissions.

Decision on Ample Margin of Safety. 
Due to the costs and difficulty of further 
reducing emissions, see Table 26, and 
the low risks resulting from the use of 
the new work practice standards, 
alternatives 3 and 4, EPA believes that 
no further measures are needed.
Existing impoundments that meet the 
work practice standard will be allowed 
to continue to operate. Therefore, EPA is 
proposing a work practice NESHAP 
requiring either phased or continuous 
disposal of tailings starting on the 
effective date of the rule would protect 
public health with an ample margin of 
safety.

Approach D: l x i c r • or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. A radon 
emission limit of 0.02 pCi/m8—s results 
in a lifetime risk of 1 X 10"* to the most 
exposed individual. Therefore, under 
this approach, an acceptable level of 
emissions is 0.02 pCi/m8—s.

Decision on Ample Margin of Safety.
A NESHAP limiting any increase of 
ambient radon levels to 0.02 pCi/m2—s 
would protect public health with an

ample margin of safety. EPA believes 
there is no method to manage mill 
tailings which will result in this low an 
ambient radon level. Therefore, under 
this approach, EPA is proposing to 
prohibit the production of new tailings.
4. Implementation

This NESHAP is a work practice 
standard designed to reduce radon 
emissions by forcing mill operators to 
manage their tailings in a way that will 
reduce radon emissions. Under 
Approach A or B, mill operators would 
not be allowed to put any tailings on a 
mill tailings impoundment which does 
not meet the new work practices, 
phased or continuous disposal, two 
yearn after the effective date of this 
NESHAP. EPA is making a generic 
finding that at least two years is 
required for the construction of new 
impoundments using the new control 
technology and that during that two 
year period all persons will be protected 
from imminent endangerment from 
uranium mill tailings piles.

Under Approach C, mill operators 
would have to go to the new work 
practices after the effective date of the 
rule. Under Approach D, no new mill 
tailings may be produced starting after 
the effective date of the rule. EPA is 
forced to go to this extreme solution 
because it knows of no way to manage 
new tailings that will result in risks of 
less than 1X10"®.

Since EPA already has the 
information it needs, uranium mill 
tailings are exempted from the 
requirements of 61.10.

L. Radon Releases From the Disposal of 
Uranium Mill Tailings Piles
1. Introduction

After uranium mill tailings 
impoundments can no longer be used, 
they must be disposed of. In addition to
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the fourteen licensed piles that 
commercial licensees are 
decommissioning, DOE controls 24 
abandoned uranium mill tailings piles. 
The 1978 Uranium Mill Tailings 
Radiation Control Act (UMTRCA) gave 
DOE responsibility for remedial actions 
at these sites. This Act also requires 
EPA to set environmental standards 
which control the releases from all 
disposed uranium mill tailings 
impoundments.

In the past, EPA decided not to 
regulate under the CAA the disposal of 
uranium mill tailing impoundments 
regulated under UMTRCA. That 
decision has been challenged in court, 
so EPA is reexamining this category.
The UMTRCA regulation limits 
postclosure radon releases to 20 pCi/ 
m2—s from the tailings piles.

2. Estimates of Exposure and Risk
EPA’s risk assessment of uranium mill 

tailings is a site-by-site assessment of 
all 24 inactive piles and 14 licensed piles 
that are being decommissioned. An 
additional uncertainty to this risk 
assessment occurs because DOE 
currently has plans to relocate eleven of 
the inactive mill tailings piles to 
unpopulated areas; in addition, DOE 
plans to stabilize the remaining 13 piles 
pursuant to regulations in 40 CFR Part 
192, Health and Environmental 
Protection Standards for Uranium and 
Thorium Mill Tailings. EPA has 
information in the rulemaking record 
concerning DOE’s plans which will be 
considered for use in the development of 
the final rule.

Emissions were estimated from the 
estimated area of the tailings pile 
combined with the assumed radon flux 
of 20 pCi/m2—s for reclaimed piles and 
1 pCi/m2—s per pCi/g of radium for 
unreclaimed piles. The meteorological 
data was taken from nearby stations, 
and populations from 5 to 80 km are 
based on U.S. census tract data. 
Populations within 5 km were measured 
at the sites.

According to EPA’s analysis, lifetime 
fatal cancer risk to the most exposed 
individual is 2.1 X10-2. The tailings piles 
cause 2.5 fatal cancers per year to the
9.7 million persons within 80 km.

Table 27 presents example scenarios 
to show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baseline in terms of 
estimated annual fatal cancer incidence, 
maximum individual lifetime risk, total 
population exposed at or above 
particular risk levels (i.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk for a lower emission level 
identified as alternatives 2 ,3  and 4.

3. Application of Alternative Policy 
Approaches

The decisions that would result from 
the application of the four policy 
approaches described in Section VI to 
the radon emissions from the uranium 
mill tailings source category are 
described below.

Approach A  Case-by-Case Approach. 
Decision on Acceptable Risk. As stated 
earlier, the maximum risk to any 
individual is 2.1X10“ 2 which is much 
higher than the level generally preferred 
under the case-by-case approach. The 
estimated annual incidence within 80 
km is 2.5 fatal cancers per year. Most of 
that risk is borne by people whose risk 
is less than 1X 10-4. EPA examined 
several alternatives before determining 
the acceptable level; those alternatives 
and the risks they present are illustrated 
hi Table 27. After examining these 
different alternatives, the Agency would 
propose that the risks associated with 
alternative 3 is acceptable under the 
case-by-case approach.

Decision on Ample Margin of Safety. 
Based on the costs of further controls to 
reduce radon emissions, and the small 
decreases in risk, see Table 28, EPA has 
determined that it is not necessary to 
further reduce risks below the safe level, 
alternative 3. EPA is proposing a 
NESHAP limiting radon emissions from 
the disposal of uranium mill tailings to 8 
pCi/m2—s, which will protect public 
health with an ample margin of safety.

Approach B: Incidence Based 
Approach. Decision on Acceptable Risk. 
As explained earlier, the radon 
emissions from the disposal of uranium 
mill tailings cause 2.5 fatal cancers per 
year. Therefore, under this approach, 
current emissions provide a level of risk 
which is not acceptable. In order to 
reach an acceptable risk, current 
emissions must be reduced by a factor 
of 2.5.

Table 27.—Alternatives for Acceptable Risk for Disposal o f Uranium Mill Tailings

[Inactive and licensed]

Maximum individual risk (lifetime)....
Incidence within 80 km (death/y)....
Risk individual:

E -2 to E -1 ......................................
E -3  to E -2 .._ .............................
E -4  to E -3 ._______ ________......
E -5  to E -4 ....................................
E-6  to E -5 ________ ________
Less E-6 ........ ...................... .........

Risk incidence:
E -2  to E-1 _ ___  ______
E -3 to E -2 ______  ___ ______
E -4 to E -3 ........................ ............
E -5  to E -4 .......... ..........................
E-6 to E -5 ................................... .
Less E-6 ............................... ......

Alternative 1 
(baseline) AIL 2 Alt 3 Aft 4

2 .1 x10“* 1 .0x10 - * 3.0x10-* 1 .0x10 ' *
2.7 0 .12 0.040 0.013

350 0 0 0
12,000 d ) 0 0

300,000 1,000 300 100
3.4M 100,000 20,000 10,000
2.5M 1.6M 300,000 200,000
3.6M 8.0M 9.4M 9.5M

0.08 0 0 0
0.3 H 0 0
1.2 0.004 0.0005 0.0002
0.9 0.04 0.005 0.002
0 2 0.045 0.014 0.005

0.004 0.03 0.02 0.007

1 We believe there could be a  few people at this risk, but DOE may move the piles in question. 
Note.—Other Health Impacts: Non-fatal cancers no more than 5%  of deaths.

Decision on Ample Margin of Safety. 
Based on an analysis of the costs of 
various control alternatives and

decreases in risk and incidence they 
represent, see Table 28, EPA has 
determined that it is necessary to reduce

risks to the level of alternative 3, but 
that further reductions are unnecessary. 
EPA is proposing a NESHAP limiting



9648 Federal R egister /  Vol. 54, No. 43 /  Tuesday, March 7, 1989 /  Proposed Rules

radon emissions front disposal of uranium mill tailings to 6 pCi/m%, whiGh will protect public health with an
ample margin of safety.

Table 28.—Alternatives for Ample Margin of Safety for Disposal of Uranium Mill Tailings

MIR Incidence
Incremental
incidence
reduction

Total
Incidence
reduction

Incremental 
capital cost

Incremental
annualized

cost

Total
annualized

cost

Alternative:
1 ......................................................... .................................... 2.1 x 10“* 2.7
2 ....... ................... ........................................... ..................... 1 .0 X 10“* 0 .12 2.6 2.6 $210M $22M S22M
3 .................................-li.......................................................... 3 .0 X 1 0 “« 0.040 0.08 2.7 63M 7M 29M
4 .................................................... ......................................... 1 .0 x 10“« 0.013 0.03 2.7 53M 6M 34M

Regulatory Status: Current AEA rule limits radon emission after disposal to 20 pCi/m*s. Previously, we deferred to this rule and (fid not propose a  CAA rule.
Comments:
Alternative 1: Baseline, no rule—AEA rule remains in force, but no deadline for disposal. MIR reflects piles that are currently uncovered.
Based on radon risk factor of 360 fatal cancers per million person-WLM, ranging from 160 to 720 fatal cancers per million person-WLM, the Alternative 1 risk may 

range from 9 .3 x 1 0 _* to 4 .2 x 1 0 “*.
Alternative 2: Cover source to limit emissions to 20 pCi/m2s—the same level as the current AEA rule set by EPA.
Alternative 3: Cover source to limit emissions to 6  pCi/mz8.
Alternative 4: Cover source to limit emissions to 2  pCi/m2s, Emission rate is d ose to background emission rate of the cover. Implementation becomes difficult.
Alternative 5: Table does not contain alternative to bring MIR to 1 x  10~* because it is not possible to accurately predict the impacts. Compared to Alternative 3, 

an additional 8 meters of dirt cover would probably be needed to provide the necessary reduction by a  factor of 300. The additional annualized cost would be 
approximately $70 million.

Approach C: 1 X10T4 or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable R isk  Since the 
dose/risk relationship for radon is well 
established it is easy to determine the 
correct standard under this approach. A 
radon emission limit of 2 pCi/m2—s 
results in a lifetime risk of l x  10“4 to the 
most exposed individual. Therefore, 
under this approach, an acceptable level 
of emissions is 2 pCi/m2— s.

Decision on Ample Margin ofSafety. 
Due to the costs and difficulty of further 
reducing emissions, EPA believes that 
no further reductions below a risk level 
of l x  10“4 are needed. Therefore, EPA is 
proposing a NESHAP limiting any 
emissions of radon to 2 pCi/m2—s, 
which will protect public health with an 
ample margin of safety.

Approach D: 1 X 1(T% or Less 
Maximum Individual Risk Approach. 
Decision on Acceptable Risk. A radon 
emission limit of 0.02 pCi/m2—s results 
in a lifetime risk of I X 10“6 to the most 
exposed individual. Therefore, under 
this approach, an acceptable level of 
emissions is 0.02 pCi/m2— s.

Decision on Ample Margin o f Safety. 
Due to the costs and difficulty of further 
reducing emissions, EPA believes that 
no further reductions below a risk level 
of l x  10“® are needed. Therefore, EPA is 
proposing a NESHAP limiting any 
release of radon to 0.02 pCi/m2—s, 
which would protect public health with 
an ample margin of safety.

4. Implementation

Under this NESHAP, all uranium mill 
tailings will have to be covered to ' 
reduce the amount of radon they 
release. Under approaches A, B, C, and

D, the standard limits the emission of 
radon from the mill tailings 
impoundments. The standard limits the 
amount of radon that can be emitted per 
unit area (m2) per unit of time (s). This 
standard is an average per mill tailings 
pile.

Sixty days after the effective date of 
this rule or sixty days after the pile 
ceases to be operational, the owner will 
test the pile to determine whether or not 
the pile is in compliance with the flux 
standard. If owner knows that the pile 
cannot meet the standard, the owner 
can admit noncompliance instead of 
testing the pile.

Piles must be retested every two years 
unless EPA requires more frequent 
testing or EPA determines that less 
frequent testing is sufficient to assure 
compliance with the standard. EPA will 
also reduce the need for testing if EPA 
determines that testing will interfere 
with ongoing operations designed to 
cover the pile.

Since the reports of the testing 
provide EPA with the information it 
needs, uranium mill tailings are 
exempted from the requirements of 
61.10.

This standard like all NESHAPS 
requires compliance by existing sources 
within 90 days after the effective date in 
accordance with the CAA, 42 U.S.C. 
7412(c)(l)(B)(i), EPA, however, is aware 
that many sources covered by this 
subpart will not be able to come into 
compliance that quickly. EPA is 
prepared to develop expeditious 
compliance schedules in consultation 
with affected parties within the 
framework of the waiver provision of 42 
U.S.C. 7412(c){l)(B)(ii) following the 
procedures described in 40 CFR 61.10

and 61.11 or through the enforcement 
mechanisms of 42 U.S.C. 7413, as 
appropriate. EPA recognizes that the 
requirements of CERCLA and other 
environmental laws will have to be 
considered in these consultations.

Vili. Legal Issues Raised by Parties in 
the Radionuclides Litigation

The following is a discussion of the 
légal issues which have been raised in 
the current litigation. We have omitted 
reference to issues where they are 
resolved in the detailed discussion of 
the source categories earlier in the 
Preamble.

1. Can EPA Not Issue Standards Under 
Section 112 in Situations W here People 
Will B e K illed by a Source o f Pollution? 
Can EPA Disregard Projected Deaths as 
Insignificant?

Response: EPA is presenting four 
different approaches for defining 
acceptable risk. Under all of these 
approaches, it is possible that a 
situation may present an acceptable risk 
even though some fatal cancers are 
estimated to be caused by thè pollution. 
Any emissions of a pollutant assumed to 
be nonthreshold is assumed to entail 
some risk, however small, of fatal 
cancer. Section 112 does not require 
EPA to define a safe level as that level 
that entails no risk of fatal cancer. The 
DC Circuit Court, in the vinyl chloride 
decision, clearly stated that safe does 
not mean risk free. EPA agrees with the 
Court that section 112 requires a finding 
of acceptable risks, acceptable for the 
world in which we live. This means that 
some risk of fatal cancer may be 
acceptable.
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2. Must NESHAPS Provide “Equal 
Protection "for A ll Individuals,
Including Those in Small Population 
Groups?

Response: EPA believes that everyone 
is entitled to be protected by a standard 
that, overall, protects health with an 
ample margin of safety. Such a standard 
need not assure that every individual 
faces the same precise MIR. As with any 
regulation of a point source of pollution, 
the sources considered for regulation in 
this Preamble give higher risks to the 
people who are closer to the facility 
than to people who are farther away. It 
is impossible to protect all people 
equally unless the emission limit and, 
therefore, the risk is zero. Under the 
CAA, EPA is only required to protect 
public health (which includes the health 
of individuals) with an ample margin of 
safety; equal protection of all 
individuals is not required.

3. Can EPA Set a Standard That EPA 
Does Not Find Protects Public Health 
With ah Ample Margin o f Safety?

Response: EPA recognizes its duty to 
set NESHAPS that protect public health 
with an ample margin of safety. EPA 
will not establish a NESHAP that it does 
not find protects public health with an 
ample margin of safety.

4. Can EPA Set a Dose Standard?
Response: Section 112 requires that 

EPA set standards which protect public 
health with an ample margin of safety. 
The section allows EPA to set emission 
standards or work practice standards. 
Dose standards are, in effect, emission 
standards, since the standards require 
the source to have emissions that are 
low enough to meet the dose standard. 
There is a direct correlation between 
dose and risk. Sources would use the 
computer compliance models to track 
the doses caused by their emissions.

For categories involving very large 
numbers of different radionuclides, EPA 
has chosen not to set specific 
radionuclide emission standards 
because they would be completely 
impractical. All radionuclides are 
different—they have different half-lives, 
emit different levels of different kinds of 
energy and affect different parts of the 
body. Health physicists for years have 
used the concept of radiological dose to 
account for these many effects.

If EPA were not allowed to take 
advantage of this extensive body of 
knowledge, EPA would be forced to set 
separate emission standards for 
hundreds of distinct radionuclides. Since 
different sources use different 
radionuclides in different combinations, 
and many individual radionuclides are

present in small amounts in only a few 
places; judged individually, it would 
generally be difficult to justify standards 
that would require any decrease in 
emissions. Yet the combination of the 
individual radionuclide with the scores 
of others that may be released from a 
facility can cause a significant risk that 
should be regulated.
5. Is the Use o f1970 Census Data 
Instead o f1980 Census Data 
Acceptable?

Response: 1980 census data has been 
used in the present rulemaking.

6. Can EPA Allow Non-Regulation and 
Rely on Industry Practices?

Response: EPA is obligated in this 
litigation to reexamine each source 
category and assure that public health is 
protected with an ample margin of 
safety. EPA may find that standards are 
unnecessary so long as public health is 
protected with an ample margin of 
safety. For example, if the risks caused 
by a source category’s current emissions 
are low enough to protect public health 
with an ample margin of safety, then the 
decision whether or not to set a baseline 
standard will be based on whether EPA 
has any reason to believe that there is a 
need to insure that future emissions will 
not increase.

7. Does EPA’s Use o f a Non-Threshold 
Hypothesis Require a Finding o f * 
Significant Risk?

Response: EPA thoroughly considered 
the results of risk assessments before 
making a finding of significant risk 
regarding radionuclides. This 
assessment was based, in part, on the 
scientific consensus of the non-threshold 
carcinogenicity of radionuclides. EPA 
does not believe a finding of 
carcinogenicity need automatically 
result in a finding of significant risk. 
However, for radionuclides, the risk 
assessment supports EPA’s finding of 
significant risk. See, Section 112 
discussion earlier in preamble and 
discussion of individual source 
categories.
8. Must Radon Emissions From 
Underground Uranium M ines Contribute 
a Significant Increment to the Total 
Human Exposure Burden in Order for 
Those Emissions To Be Regulated 
Under the Clean A ir A ct?

Response: A level of emissions is not 
considered to be acceptable merely 
because it is below background. The 
relevant question under section 112 is 
whether, in the judgment of the 
Administrator, radionuclides cause, or 
contribute to, air pollution which may 
reasonably be anticipated to result in an

increase in mortality or an increase in 
serious irreversible, or incapacitating 
reversible, illness. The Agency believes, 
based on substantial scientific evidence, 
that radionuclide emissions from 
underground uranium mines meet that 
test. See, preamble discussion of 
underground uranium mines.

9. A re the Risks From Underground 
Uranium M ines Radon Emissions Real 
or Hypothetical? Does It Matter?

Response: EPA utilizes scientifically 
accurate procedures in evaluating the 
risks posed by each source category. 
While EPA is ultimately forced to 
estimate these risks, the Agency has 
confidence in its methodology and 
considers the results to be a proper 
foundation for decisionmaking.

10. Can Calculations Based on a 
Hypothetical "Maximally Exposed 
Individual" Be Used To Support a 
Finding o f Significan t Risk?

Response: As a matter of expert 
judgment, EPA used a reasonable mix of 
data sources, using measured and 
estimated data inputs.

IX. Request for Comments

Throughout this notice, comments and 
information are requested on specific 
areas. In addition, partly in response to 
Vinyl Chloride, EPA is reexamining 
assumptions and decision methods it 
has relied upon in making section 112 
hazardous air pollutant regulatory 
determinations. As part of that process, 
EPA is seeking to engage the public and 
all interested parties in discussion 
concerning both specific elements of 
alternative proposals for radionuclide 
standards and a broader reexamination 
of assumptions and decision methods.

In an effort to structure that 
discussion, EPA has formulated the four 
alternative approaches noted earlier for 
the control of hazardous air pollutant 
emissions under section 112 of the CAA. 
Today’s Federal Register notice 
proposes these four approaches for the 
control of air emissions of radon and 
other radionuclides and thereby 
provides the opportunity for EPA to 
solicit comments from the public on a 
variety of issues associated with this 
reexamination of thè Federal program 
for hazardous air pollutants. 
Determinations on many of these 
specific issues within the proposed 
radionuclides and benzene regulations 
for proposal benzene regulations, see 53 
FR 28498-28592, July 28,1988) may be 
expected to set precedents for the 
approach to be used for the substantial 
number of forthcoming NESHAP 
decisions. Major areas on which the
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Administrator requests public comment 
include, among others:

(1) Should EPA consider all risk 
information in decision on risk 
acceptability or rely on a single 
numerical risk criterion? If multiple risk 
measures are to be used as the basis for 
decisions on risk acceptability, how 
should EPA balance individual versus 
population risk reductions?

(2) What health risk is acceptable not 
considering the cost and technical 
feasibility of achieving it? Moreover, 
what constitutes an ample margin of 
safety in cases where all exposures pose 
some risk?

(3) Should EPA require standards 
pursuant to the ample margin of safety 
decisions under section 112 that are 
“technology forcing”? What criteria 
should EPA use to define the 
“availability" and “feasibility” of 
technological controls?

(4) In the ample margin of safety 
determination, how should EPA balance 
the residual health risks versus the 
possibility of plant closures?

(5) How should uncertainty in risk 
estimates be considered in these 
decisions?

(8) How should EPA balance the 
various risk, technical, and economic 
considerations in ample margin of safety 
decisions? How should EPA consider 
the ramifications of potential errors and 
uncertainty of judgments on technology 
capability and costs?

(7) Should EPA set a risk limit rather 
than a dose limit or an emission limit?

(8) Should EPA establish a system for 
certifying that phosphogypsum piles 
and/or surface uranium mines are not 
going to be used anymore and, therefore, 
are ready for disposal? If so, what 
should that system be?

(9) Should EPA keep the current 
underground uranium mine NESHAP to 
control radon emissions for new mines?

(10) Is the proposed regulatory 
approach for underground uranium 
mines appropriate? Should EPA consider 
other combinations of stack height and 
radon emission limits?

(11) Is EPA’s decision to list 
radionuclides under section 112 of the 
CAA appropriate?

(12) Should EPA determine 
compliance with a dose standard on the 
basis of the point of maximum 
concentration where there is a 
residence, school, business or office or 
should some other point or criteria be 
used?

(13) If EPA uses schools, businesses or 
offices as potential compliance points 
should EPA’s implementation system 
adjust the exposure received at those 
points with occupancy factors? If so, 
what should they be?

(14) Considering that accidental 
releases are included in the emissions 
subject to the standard, should EPA 
include some additional provision in its 
compliance procedures dealing with 
accidents?
X. Miscellaneous
A. Docket

The docket is an organized and 
complete file of all information 
considered by EPA in the development 
of the standards. The docket allows 
interested persons to identify and locate 
documents so they can effectively 
participate in the rulemaking process. It 
also serves as the record for judicial 
review.

Transcripts of the hearings, all written 
statements, the Agency’s response to 
comments, and other relevant 
documents have been placed in the 
docket and are available for inspection 
and copying during normal working 
hours.

B. General Provisions
Except where otherwise specifically 

stated, the general provisions of 40 CFR 
Part 61, Subpart A apply to all sources 
regulated by this rule.

C. Paperwork Reduction A ct
The information collection 

requirements in this proposed rule have 
been submitted for approval to die 
Office of Management and Budget 
(OMB) under the Paperwork Reduction 
Act, 44 U.S.C 3501 et seq. An 
Information Collection Request 
document has been prepared by EPA 
(ICR NO. 1100), and a copy may be 
obtained from Carla Levesque, 
Information Policy Branch; EPA; 401M 
St., SW. (PM-223); Washington, DC 
20460 or by calling (202) 382-2468.

Public reporting burden for this 
collection of information is estimated to 
vary from 18 to 40 hours per response, 
with an average of 22 hours per 
response, including time for reviewing 
instructions, searching existing data 
sources, gathering and maintaining the 
data needed, and completing and 
reviewing the collection of information.

Comments regarding die burden 
estimate or any other aspect of this 
collection of information, including 
suggestions for reducing this burden 
may be sent to the above address, but 
should be sent to the Office of 
Information and Regulatory Affairs, 
Paperwork Reduction Project (2060- 
0115), Office of Management and 
Budget, Washington, DC 20503, m ark«! 
“Attention; Desk Officer for EPA.” In 
developing the final rule EPA will 
respond to any OMB or public

comments on the information collection 
requirements contained in this proposal.
D. Executive Order 12291

Under Executive Order 12291, EPA is 
required to judge whether this regulation 
is a “major rule” and therefore subject 
to certain requirements of the Order.
The EPA has determined that 
regulations proposed for Approaches A, 
B and C for all categories and for D for 
all non-radon radionuclide categories 
will result in none of the adverse 
economic effects set forth in section I of 
the Order as grounds for finding a 
regulation to be a “major rule.” These 
regulations are not major because: (1) 
Nationwide annual compliance costs do 
not meet the $100 million threshold; (2) 
the regulations do not significantly 
increase prices or production costs; and 
(3) the regulations do not cause 
significant adverse effects on domestic 
competition, employment, investment, 
productivity, innovation, or competition 
in foreign markets.

The regulations proposed under 
Approach D for radon categories, 
especially for the disposal of mill 
tailings for radon, may cause industries 
to incur costs exceeding $100 million 
and therefore may be determined to be a 
major rule under Executive Order 12291. 
The regulations could cause significant 
adverse effects on domestic competition, 
employment, investment productivity, 
innovation, or competition in foreign 
markets. However, as provided by 
section 8 of the Order, the Agency has 
not conducted a Regulatory Impact 
Analysis (RIA) of these proposed 
regulations because of the time 
constraint of the judicially-ordered 
schedule.

All of the proposed regulations 
presented in this notice were submitted 
to OMB for review as required by 
Executive Order 12291. Any written 
comments from OMB to EPA and any 
written EPA response to those 
comments will be included in the 
docket.

E  Regulatory Flexibility Analysis
Section 603 of die Regulatory 

Flexibility Act, 5 UJ5.C. 603, requires 
EPA to prepare and make available for 
comment an “initial regulatory 
flexibility analysis” in connection with 
any rulemaking for which dime is a 
statutory requirement that a general 
notice of proposed rulemaking be 
published. The “initial regulatory 
flexibility analysis” describes the effect 
of the proposed rule on small business 
entities.

However, section 604(b) of the 
Regulatory Flexibility Act provides that
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section 603 “shall not apply to any 
proposed * * * rule if the head of the 
Agency certifies that the rule will not; if 
promulgated, have a significant 
economic impact on a substantial 
number of small entities.“

EPA believes that virtually all small 
businesses covered by this final rule 
already comply. In addition, EPA has 
placed reporting exemptions in the rule 
for NRC-licensees to limit the amount of 
paperwork that would be required by 
the smaller operators. Therefore, this 
rule will have little or no impact on 
small businesses. A small business is 
one that has 750 employees or fewer.

For the preceding reasons, I certify 
that this ride will not have significant 
economic impact on a substantial 
number of small entities.

List of Subjects in 40 CFR Part 61
Air pollution control, Hazardous 

materials, Asbestos, Beryllium, Mercury, 
Vinyl chloride, Benzene, Arsenic, and 
Radionuclides.

Dated: February 28,1989.
William K. Reilly,
Administrator.

PART 61— [AM ENDED]

It is proposed to amend Part 61 of 
chapter I of title 40 of the Code of 
Federal Regulations as follows:

1. The authority citation for Part 61 
continues to read as follows:

Authority: 42 U.S.C. 7401-7842.

2. By revising Subpart H to read as 
follows:
Subpart H— National Emission Standards 
for Emissions of Radionuclides Other Than 
Radon From Department of Energy 
Facilities
Sec.
61.90 Designation of facilities.
61.91 Definitions.
61.92 Standard.
61.93 Emission monitoring and test 

procedures.
61.94 Compliance and reporting.
61.95 Recordkeeping requirements.
61.96 Applications to construct or modify.
61.97 Exemption from the reporting and 

testing requirements of 40 CFR 61.10.

Subpart H— N ational Em ission 
Standards fo r Em issions o f 
Radionuclides O ther Than R adar From  
D epartm ent o f Energy Facilities

§ 61.90 Designation of facilities.
The provisions of this subpart apply 

to operations at any facility owned or 
operated by the Department of Energy 
that emits any radionuclide other than 
radon-222 into the air, except that this 
subpart does not apply to disposal at

facilities subject to 40 CFR Part 191 
subpart B or 40 CFR Part 192.

§ 61.91 Definitions.
As used in this subpart, all terms not 

defined here have the meaning given 
them in the Clean Air Act or subpart A 
of Part 61. The following terms shall 
have the following specific meanings:

(a) “Effective dose equivalent” means 
the sum of the products of absorbed 
dose and appropriate factors to account 
for differences in biological 
effectiveness due to the quality of 
radiation and its distribution in the 
body. The unit of the effective dose 
equivalent is the rem. For purposes of 
this subpart, doses caused by radon-220, 
radon-222 and their respective decay 
products are not included. The method 
for calculating effective dose equivalent 
is outlined in the International 
Commission on Radiological 
Protection’s Publication No. 26.

(b) “Facility” means all buildings, 
structures and operations on one 
contiguous site.

(c) “Radionuclide” means a type of 
atom which spontaneously undergoes 
radioactive decay.

(d) "Residence” means any home, 
house, apartment building, or other 
place of dwelling which is occupied 
during any portion of the relevant year.

§ 61.92 Standard.

Approach A and Approach B
Emissions of radionuclides to the air 

from Department of Energy facilities 
shall not exceed those amounts that 
would cause any member of the public 
to receive an effective dose equivalent 
of 10 mrem/yr.
Approach C

Emissions of radionuclides to the air 
from Department of Energy facilities 
shall not exceed those amounts that 
would cause any member of the public 
to receive an effective dose equivalent 
of 3 mrem/yr.
Approach D

Emissions of radionuclides to the air 
from Department of Energy facilities 
shall not exceed those amounts that 
Would cause any member of the public 
to receive an effective dose equivalent 
of 0.03 mrem/yr.

§ 61.93 Emission monitoring and test 
procedures.

(a) To determine compliance with the 
standard, radionuclide emissions shall 
be determined and effective dose 
equivalent values to members of the 
public calculated using EPA approved 
sampling procedures, computer models 
AIRDOS-EPA and RADRISK (CAP-88

version), or other procedures which EPA 
has determined to be suitable.

(b) Radionuclide emission rates from 
point sources (stacks or vents) shall be 
measured in accordance with the 
following requirements:

(1) Effluent flow rate measurements 
shall be made using the following 
methods:

(1) Reference Method 2 of Appendix A 
to Part 60 shall be used to determine 
velocity and volumetric flow rates for 
stacks and large vents.

(ii) Reference Method 2A of Appendix 
A to Part 60 shall be used to measure 
flow rates through pipes and small 
vents.

(2) Radionuclides shall be extracted, 
collected and measured using the 
following methods:

(i) Reference Method 1 of Appendix A 
Part 60 shall be used to select sampling 
sites.

(ii) Representative samples of an 
effluent stream shall be withdrawn 
continuously for the sampling site 
following the guidance presented in 
ANSI-N13.1 “Guide to Sampling 
Airborne Materials in Nuclear 
Facilities” (including the guidance 
presented in Appendix A of ANSI- 
N13.1), as specified in paragraph 61.18. 
Samples shall be collected continuously 
whenever there is potential for 
radionuclides to be emitted. The 
requirements for continuous sampling 
are applicable to batch processes when 
the unit is in operation. Periodic 
sampling (grab samples) may be used 
only with EPA’s prior approval. Such 
approval may be granted in cases where 
continuous sampling is not practical and 
radionuclide emission rates are 
relatively constant.

(iii) Radionuclides shall be collected 
and measured using procedures based 
on the principles of measurement 
described in Appendix B, Method 114. 
Use of methods based on principles of 
measurement different from those 
described in Appendix B, Method 114 
must have prior approval from the 
Administrator. EPA reserves the right to 
approve of measurement procedures.

(iv) A quality assurance program shall 
be conducted that meets the 
performance requirements described in 
Appendix B, Method 114.

(3) When it is impractical to sample 
an effluent stream at an existing source 
in accordance with the site selection 
and sample extraction requirements of 
paragraphs § 61.93(b), the facility 
operator may use alternative site 
selection and sample extraction 
procedures provided that:
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(i) It can be shown that the 
requirements of paragraph § 61.93(b) are 
impractical for the effluent stream.

(ii) The alternative procedure will not 
significantly underestimate the 
emissions.

(iii) The alternative procedure is fully 
documented.

(iv) The operator has received prior 
approval from EPA.

§ 61.94 Compliance and reporting.
(a) Compliance with this standard 

shall be determined by calculating the 
effective dose equivalent to any member 
of the public at the offsite point of 
maximum annual air concentration, 
where there is a residence, school, 
business or office. The operators of each 
facility shall submit an annual report to 
EPA by June 30 which includes the 
results of the monitoring and the dose 
calculations required by § 61.93 for the 
previous calendar year.

(b) In addition to the requirements of 
paragraph (a) of the section, an annual 
report shall include the following 
information:

(1) The name erf the facility.
(2) A list of the radioactive materials 

used at the facility.
(3) A description of the handling and 

processing that the radioactive materials 
undergo at the facility.

(4) A list of the stacks or vents or 
other points where radioactive materials 
are released to the atmosphere.

(5) A description of the effluent 
controls that are used on each stack, 
vent, or other release point and an 
estimate of the efficiency of each control 
device.

(6) Distances from the points of 
release to the nearest residence, school, 
business or office and the nearest farms 
producing vegetables, milk, and m eat

(7) The values used for all other user- 
supplied input parameters for the 
computer models (e.g., meteorological 
data) and the source of these data.

(8) All information required in an 
application to construct or modify a 
facility under 61 subpart A, for all 
construction and modifications which 
are completed in die calendar year for 
which the report is prepared, but for 
which the requirement to apply for 
approval to construct or modify was 
waived under § 61.98.

(9) Each report shall be signed and 
dated by the principal executive officer 
or public official in charge of the facility, 
and contain the following declaration 
immediately above the signature line: “I 
certify under penalty of law that I have 
personally examined and am familiar 
with the information submitted herein 
and based on my inquiry of those 
individuals immediately responsible for

obtaining the information, I believe that 
the submitted information is true, 
accurate and complete. I am aware that 
there are significant penalties for 
submitting false information including 
the possibility of fine and imprisonment 
See, 18 U.S.C. 1001.”

(c) If the facility is not in compliance 
with the emission limits of § 61.92 in the 
calendar year covered by the report 
then the facility must report to the 
Administrator on a monthly basis the 
information listed in paragraph (b) of 
this section, for the preceding month. 
These reports will be due 30 days 
following the end of each month. This 
increased level of reporting will 
continue until the Administrator has 
determined that the monthly reports are 
no longer necessary. In addition to all 
the information required in paragraph 
(b) of this section, monthly reports shall 
also include the following information:

(1) All controls or other changes in 
operation of the facility that will be or 
are being installed to bring the facility 
into compliance.

(2) If the facility is under a judicial or 
administrative enforcement decree the 
report will describe the facilities 
performance under the terms of the 
decree.

§ 61.95 Recordkeeping requirements.
All facilities must maintain records 

documenting the source of input 
parameters including the results of all 
measurements upon which they are 
based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 
procedure used to determine dose. In 
addition, the documentation should be 
sufficient to allow an independent 
auditor to verify the correctness of the 
determination made concerning the 
facility’s compliance with the standard. 
These records must be kept at the site of 
the facility for at least five years and 
upon request be made available for 
inspection by the Administrator, or his 
authorized representative.

§ 61.96 Applications to construct or 
modify.

(a) In addition to any activity that is 
defined as construction under 61 subpart 
A, any fabrication, erection or 
installation of a new building or 
structure within a facility is also defined 
as new construction for purposes of 40 
CFR Part 61, subpart A.

(b) An application for approval under 
§ 61.07 does not need to be filed for any 
new construction of or modification 
within an existing facility if the effective 
dose equivalent, caused by all emissions 
from the new construction or 
modification, is less than 1% of the limit

prescribed in § 61.92. The effective dose 
equivalent shall be calculated using the 
source term derived using Appendix D 
as input to the dispersion and other 
computer models described in § 61.93. In 
addition, based on its last annual report 
the facility is in compliance with this 
subpart.

§ 61.97 Exemption from the reporting and 
testing requirements of 40 CFR 61.10

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10.

3. By revising Subpart I to read as 
follows:
Subpart I— National Emission Standards for 
Radionuclide Emissions From Facilities 
Licensed by the Nuclear Regulatory 
Commission and Federal Facilities Not 
Covered by Subpart H
Sec.
61.100 Applicability.
61.101 Definitions.
61.102 Standard.
61.103 Determining Compliance.
61.104 Reporting requirements.
61.105 Recordkeeping requirements.
61.106 Applications to construct or modify.
61.107 Emission Determination.
61.108 Exemption from the reporting and 

testing requirements of 40 CFR 61.10

Subpart I— National Emission 
Standards for Radionuclide Emissions 
From Facilities Licensed by the 
Nuclear Regulatory Commission and 
Federal Facilities Not Covered by 
Subpart H

§61.100 Applicability.
The provisions of this subpart apply 

to NRC-licensed facilities and to 
facilities owned or operated by any 
Federal agency other than the 
Department of Energy, except that this 
subpart does not apply to disposal at 
facilities under 40 CFR Part 191 subpart 
B, or to low energy accelerators or to 
any NRC-licensee that possesses and 
uses radionuclides only in the form of 
sealed sources.

§61.101 Definitions.
As used in this subpart, all terms not 

defined here have the meaning given 
them in the Clean Air Act or subpart A 
of Part 61. The following terms shall 
have the following specific meanings:

(a) “Agreement State” means a State 
with which the Atomic Energy 
Commission or the Nuclear Regulatory 
Commission has entered into an 
effective agreement under subsection 
274(b) of the Atomic Energy Act of 1954, 
as amended.

(b) “Effective dose equivalent” means 
the sum of the products of absorbed 
dose and appropriate factors to account
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for differences in biological 
effectiveness due to the quality of 
radiation and its distribution in the 
body. The unit of the effective dose 
equivalent is the rem. For purposes of 
this subpart doses caused by radon-220, 
radon-222 and their decay products 
formed after their release from the 
facility are not included. The method for 
calculating effective dose equivalent is 
outlined in the International 
Commission ou Radiological 
Protection’s Publication No. 26.

(c) “Facility” means all buildings, 
structures and operations on one 
contiguous site.

(d) "Federal facility" means any 
facility owned or operated by any 
department, commission, agency, office, 
bureau or other unit of the government 
of the United States of America except 
for facilities owned or operated by the 
Department of Energy.

(e) “NRC-licensed facility** means any 
facility licensed by the Nuclear 
Regulatory Commission or any 
Agreement State to receive tide to, 
receive, possess, use, transfer, or deliver 
any source, by-product, or special 
nuclear material.

(f) “Radionuclide” means a type of 
atom which spontaneously undergoes 
radioactive decay.

§61.102 Standard.

Approach A and Approach B
Emissions of radionuclides to the air 

from a NRC-licensed or federal facility 
shall not exceed those amounts that 
would cause any member of the public 
to receive an effective dosé equivalent 
of 10 mrem/yr.
Approach C

Emissions of radionuclides to the air 
from a NRC-licensed or federal facility 
shall not exceed those amounts that 
would cause any member of the public 
to receive an effective dose equivalent 
of 3 mrem/yr.
Approach D

Emissions of radionuclides to the air 
from a NRC-licensed or federal facility 
shall not exceed those amounts that 
would cause any member of the public 
to receive an effective dose equivalent 
of 0.03 mrem/yr.

§ 61.103 Determining compliance.
The only criteria by which compliance 

with the emission standard in this 
subpart shall be determined is the doses 
calculated by either the EPA computer 
code COMPLY or the alternative 
requirements of Appendix E. The source 
terms to be used for input into COMPLY 
shall be determined through the use of 
the measurement procedures listed in

§ 61.107 or the emission factors in 
Appendix D.

§ 61.104 Reporting requirements.
(a) The owner or operator of a facility 

must submit an annual report to the EPA 
by March 30 of the following year.

(1) The report or application must 
provide the following information:

(i) The name of the facility.
(ii) The name of the person 

responsible for the operation of the 
facility and the name of the person 
preparing the report (if different).

(iii) The location of the facility, 
including suite and/or building number, 
street, city, county, state, and zip code.

(iv) The mailing address of the 
facility, if different from item (iii).

(v) A list of the radioactive materials 
used at the facility.

(vi) A description of the handling and 
processing that the radioactive materials 
undergo at the facility.

(vii) A list of the stacks or vents or 
other points where radioactive materials 
are released to the atmosphere.

(viii) A description of the effluent 
controls that are used on each stack, 
vent, or other release point and an 
estimate of the efficiency of each device.

(ix) Distances from the point of 
release to the nearest residence, school, 
business or office and the nearest farms 
producing vegetables, milk, and m eat

(x) The effective dose equivalent 
calculated using the compliance 
procedures in § 61.103.

(xi) The physical form and quantity of 
each radionuclide emitted from each 
stack, vent or other release point and 
the method(s) by which these quantities 
were determined.

(xii) The volumetric flow, diameter, 
effluent temperature, and release height 
for each stack, vent or other release 
point where radioactive materials are 
emitted, the method(s) by which these 
were determined.

(xiii) The height and width of each 
building from which radionuclides are 
emitted.

(xiv) The values used for all other 
user-supplied input parameters (e.g., 
meteorological data) and the source of 
these data.

(xv) All information required in an 
application to construct or modify a 
facility under 61 subpart A, for all 
construction and modifications which 
were completed in the relevant calendar 
year but for which the requirement to 
apply for approval to construct or 
modify was waived under § 61.106.

(xvi) Each report shall be signed and 
dated by the principal executive officer 
or public official in charge of the facility 
and contain the following declaration 
immediately above the signature line:

I certify under penalty of law that 1 have 
personally examined and am familiar with 
the information submitted herein and based 
on my inquiry of those individuals 
immediately responsible for obtaining the 
information, I believe that the submitted 
information is true, accurate and complete. I 
am aware that there are significant penalties 
for submitting false information including the 
possibility of fine and imprisonment. See, 18 
U.S.C. 1001.

(b) Facilities emitting radionuclides in 
an amount that would cause less than 
10% of the dose listed in § 61.102, as 
determined by the compliance 
procedures from § 61.103, are exempt 
from the reporting requirements of
§ 61.104. Facilities shall annually make a 
new determination whether they are 
exempt from reporting.

(c) If the facility is not in compliance 
with the emission limits of § 61.102 in 
the calendar year covered by the report 
then the facility must report to the 
Administrator on a monthly basis the 
information listed in paragraph (a) of 
this section, for the preceding month. 
These reports will be due 30 days 
following the end of each month. This 
increased level of reporting will 
continue until the Administrator has 
determined that the monthly reports are 
no longer necessary. In addition to all 
the information required in paragraph
(a) of this section, monthly reports shall 
also include the following information:

(1) All controls or other changes in 
operation of the facility that will be or 
are being installed to bring the facility 
into compliance.

(2) If the facility is under a judicial or 
administrative enforcement decree the 
report will describe the facilities 
performance under the terms of the 
decree.

§ 61.105 Recordkeeping requirements.
The owner or operator of any facility 

must maintain records documenting the 
source of input parameters including the 
results of all measurements upon which 
they are based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 
procedure used to determine 
compliance. In addition, the 
documentation should be sufficient to 
allow an independent auditor to verify 
the correctness of the determination 
made concerning the facility’s 
compliance with the standard, and, if 
claimed, qualification for exemption 
from reporting. These records must be 
kept at the site of the facility for at least 
five years and upon request be made 
available for inspection by the 
Administrator, or his authorized 
representative.



§61.106 Applications to construct or 
modify.

(a) In addition to any activity that is 
defined as construction under 61 subpart 
A, any fabrication, erection or 
installation of a new building or 
structure within a facility is also defined 
as new construction for purposes of 40 
CFR Part 61, subpart A.

(b) An application for approval under 
§ 61.07 does not need to be filed for any 
new construction of or modification 
within an existing facility if one of the 
following conditions is met:

(1) The effective dose equivalent 
calculated by using methods described 
in § 61.103, that is caused by all 
emissions from the facility including the 
proposed new construction or 
modification, is less than 10% of the 
limit prescribed in § 61.102.

(2) The effective dose equivalent 
calculated by using methods described 
in § 61.103, that is caused by all 
emissions from the new construction or 
modification, is less than 1% of the limit 
prescribed in § 61.102.

§ 61.107 Emission determination.
(a) Facility owners or operators may, 

in lieu of monitoring, estimate 
radionuclide emissions in accordance 
with Appendix D.

(b) Radionuclide emission rates from 
point sources (stacks or vents) shall be 
measured in accordance with the 
following requirements:

(1) Effluent flow rate measurements 
shall be made using the following 
methods:

(1) Reference Method 2 of Appendix A 
to Part 60 shall be used to determine 
velocity and volumetric flow rates for 
stacks and large vents.

(ii) Reference Method 2A of Appendix 
A to Part 60 shall be used to measure 
flow rates through pipes and small 
vents.

(2) Radionuclides shall be extracted, 
collected and measured using the 
following methods:

(i) Reference Method 1 of Appendix A 
to Part 60 shall be used to select 
sampling sites.

(ii) Representative samples of an 
effluent stream shall be withdrawn 
continuously for the sampling site 
following the guidance presented in 
ANSI-N13.1 “Guide to Sampling 
Airborne Materials in Nuclear 
Facilities” (including the guidance 
presented in Appendix A of ANSI- 
N13.1), as specified in paragraph § 61.18. 
Samples shall be collected continuously 
whenever there is potential for 
radionuclides to be emitted. The 
requirements for continuous sampling 
are applicable to batch processes when 
the unit is in operation. Periodic

sampling (grab samples) may be used 
only with EPA’s prior approval. Such 
approval may be granted in cases where 
continuous sampling is not practical and 
radionuclide emission rates are 
relatively constant.

(iii) Radionuclides shall be collected 
and measured using procedures based 
on the principles of measurement 
described in Appendix B, Method 114. 
Use of methods based on principles of 
measurement different from those 
described in Appendix B, Method 114 
must have prior approval from the 
Administrator. EPA reserves the right to 
approve of measurement procedures.

(iv) A quality assurance program shall 
be conducted that meets the 
performance requirements described in 
Appendix B, Method 114.

(3) When it is impractical to sample 
an effluent stream at an existing source 
in accordance with the site selection 
and sample extraction requirements of 
paragraphs § 61.107(b)(2), the facility 
operator may use alternative site 
selection and sample extraction 
procedures provided that*

(i) It can be shown that the 
requirements of paragraphs
§ 61.107(b)(2) are impractical for the 
effluent stream.

(ii) The alternative procedure will not 
significantly underestimate the 
emissions.

(iii) The alternative procedure is fully 
documented.

(iv) The operator has received prior 
approval from EPA.

§61.108 Exemption from the Reporting 
and Testing Requirements of 40 CFR 61.10

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10.

4. By revising subpart K to read as 
follows:

Subpart K—National Emission Standards 
for Radionuclide Emissions From Elemental 
Phosphorus Plants
Sea
61.120 Applicability.
61.121 Definitions.
61.122 Emission standard.
61.123 Emission testing.
61.124 Recordkeeping requirements.
61.125 Test methods and procedures.
61.126 Monitoring of operations.
61.127 Certification of stable operation.
61.128 Exemption from the reporting and 

testing requirements of 40 CFR 61.10.

Subpart K— National Emission 
Standards for Radionuclide Emissions 
From Elemental Phosphorus Plants
§61.120 Applicability.

The provisions of this subpart are 
applicable to owners and operators of

calciners and nodulizing kilns at 
elemental phosphorus plants.

§ 61.121 Definitions.
(a) "Elemental phosphorus plant” or 

“plant” means any facility that 
processes phosphate rock to produce 
elemental phosphorus. A plant includes 
all buildings, structures, operations, 
calciners and nodulizing kilns on one 
contiguous site.

(b) “Calciner” or “Nodulizing kiln” 
means a unit in which phosphate rock is 
heated to high temperatures to remove 
organic material and/or to convert it to 
a modular form. For die purpose of this 
subpart, calciners and nodulizing kilns

- are considered to be similar units.
(c) “Operator” means any person who 

owns, operates or controls elemental 
phosphorous plant.

§ 61.122 Emission standard.

Approach A a n d B

Emissions of polonium-210 to air from 
all calciners and nodulizing kilns at an 
elemental phosphorus plant shall not 
exceed a total of 10 curies a year.
Approach C

Emissions of polonium-210 to air from 
all calciners and nodulizing kilns at an 
elemental phosphorus plant shall not 
exceed a total of 0.6 curies a year.
Approach D

Emissions of polonium-210 to air from 
all calciners and nodulizing kilns at an 
elemental phosphorus plant shall not 
exceed a total of 0.006 curies a year.7

§ 61.123 Emission testing.
(a) Each owner or operator of an 

elemental phosphorus plant shall test 
emissions from the plant according to 
the following requirements:

(1) Within 90 days of the effective 
date of this standard for a plant that has 
an initial start-up date preceding the 
effective date of this standard; or

(2) Within 90 days of start-up for a 
plant, that has an initial startup after the 
effective date of the standard.

(b) The Administrator shall be 
notified at least 30 days prior to an 
emission test so that EPA may, at its 
option, observe the test.

(c) An emission test shall be 
conducted at each operational calciner 
or nodulizing kiln. If emissions from a 
calciner or nodulizing kiln are 
discharged through more than one stack, 
then an emission test shall be conducted 
at each stack and the total emission rate 
from the calciner or kiln shall be the 
sum of the emission rates from each of 
the stacks.



Federal Register /  Vol. 54, No. 43 /  Tuesday, March 7, 1989 /  Proposed Rules 9655

(d) Each emission test shall consist of 
three sampling runs that meet the 
requirements of § 61.125. The phosphate 
rock processing rate during each run 
shall be recorded. An emission rate in 
curies per metric ton of phosphate rode 
processed shall be calculated for each 
run. The average of all three runs shall 
apply in computing the emission rate for 
the test. The annual polonium-210 
emission rate from a calciner or 
nodulizing kiln shall be determined by 
multiplying the measured polonium-210 
emission rate in curies per metric ton of 
phosphate rock processed by die annual 
phosphate rock processing rate in metric 
tons. In determining the annual 
phosphate rock processing rate, the 
values used for operating hours and 
operating capacity shall be values that 
will maximize the expected processing 
rate. For determining compliance with 
the emission standard of § 61.122, the 
total annual emission rate is the sum of 
the annual emission rates for all 
operating calciners and nodulizing kilns.

(e) If the owner or operator changes 
his operation in such a way as to 
increase his emissions of polonium-210, 
such as changing the type of rock 
processed, the temperature of the 
calciners or kilns, or increasing the 
annual phosphate rock processing rate, 
then a new emission test shall be 
conducted under these conditions.

(f) Each owner of an elemental 
phosphorus plant shall furnish the 
Administrator a written report of die 
results of the emission test within 60 
days of conducting the test. The report 
must provide the following information:

(1) The name of the facility.
(2) The name of the person 

responsible for the operation of the 
facility and the name of the person 
preparing the report (if different).

(3) A description of the effluent 
controls that are used on each stack, 
vent, or other release point and an 
estimate of the efficiency of each device.

(4) The results of the testing, including 
the results of each sampling run 
completed.

(5) The values used for all other user- 
supplied input parameters (e.g., 
meteorological data) and the source of 
these data.

(6) Each report shall be signed and 
dated by the principal executive officer 
in charge of the facility and contain the 
following declaration immediately 
above the signature line:

I certify under penalty of law that I have 
personally examined and am familiar with 
the information submitted herein and based 
on my inquiry of those individuals 
immediately responsible for obtaining the 
information, I believe that the submitted 
information is true, accurate and complete. I

am aware that there are significant penalties 
for submitting false information including the 
possibility of fine and imprisonment See, 18 
U.S.C. 1001.

§ 61.124 Recordkeeping requirements.
The owner of any plant must maintain 

records documenting the source of input 
parameters including the results of all 
measurements upon which they are 
based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 
procedure used in emission testing. In 
addition, the documentation should be 
sufficient to allow an independent 
auditor to verify the correctness of the 
results of the emission testing. These 
records must be kept at the site of the 
plant for at least five years and, upon 
request, be made available for 
inspection by the Administrator, or his 
authorized representative.

§ 61,125 Test methods and procedures.
(a) Each owner or operator of a source 

required to test enrissiqns under 
§ 61.123, unless an equivalent or 
alternate method has been approved by 
the Administrator, shall use the 
following test methods:

(1) Test Method 1 of Appendix A to 
Part 60 shall be used to determine 
sample and velocity traverses;

(2) Test Method 2 of Appendix A to 
Part 60 shall be used to determine 
velocity and volumetric flow rate;

(3) Test Method 3 of Appendix A to 
Part 60 shall be used for gas analysis.

(4) Test Method 5 of Appendix A to 
Part 60 shall be used to collect 
particulate matter containing the 
polonium-210; and

(5) Test Method 111 of Appendix B to 
this part shall be used to determine the 
polonium-210 emissions.

§ 61.126 Monitoring of operations.
(a) The owner or operator of any 

source subject to this subpart using a 
wet-scrubbing emission control device 
shall install, calibrate, maintain, and 
operate a monitoring device for the 
continuous measurement of the pressure 
loss of the gas stream through the 
scrubber. The monitoring device must be 
certified by the manufacturer to be 
accurate within ±250  pascals (± 1  inch 
of water). Records of these 
measurements shall be maintained at 
the source and made available for 
inspection by the Administrator for a 
minimum of 5 years.

(b) The owner or operator of any 
source subject to this subpart using an 
electrostatic precipitator control device 
shall install, calibrate, maintain, and 
operate a monitoring device for the 
continuous measurement of the primary 
and secondary current and the voltage

in each electric field. Baseline operating 
values for these parameters shall be 
maintained within ± 3 0  percent of their 
baseline operating values. Records of 
these measurements shall be maintained 
at the source and made available for 
inspection by the Administrator for a 
minimum of 5 years.

(c) For the purpose of conducting an 
emission test under § 61.123, the owner 
or operator of any source subject to the 
provisions of this subpart shall install, 
calibrate, maintain, and operate a 
device for measuring the phosphate rock 
feed to any affected calciner or 
nodulizing kiln. The measuring device 
used must be accurate to within 6 ± 5  
percent of the mass rate over its 
operating range. Records of these 
measurements shall be maintained at 
the source and made available for 
inspection by the Administrator for a 
minimum of 5 years.

§ 61.127 Certification of stable operation.
Every 6 months the owner of a plant 

shall certify to the Administrator that no 
changes in operation that would require 
new testing under § 61.123(e) have 
occurred or inform the Administrator of 
the date on which new testing will 
occur.

§ 61.128 Exemption from the reporting 
and testing requirements of 40 CFR 61.10.

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10.

5. By adding the following Subpart Q:
Subpart Q—National Emission Standards 
for Radon Emissions From Department of 
Energy Facilities

Sec.
61.190 Designation of facilities.
61.191 Definitions.
61.192 Standard.
61.193 Radon monitoring and compliance 

procedures.
61.194 Recordkeeping requirements.
61.195 Exemption from the reporting and 

testing requirements of 40 CFR 61.10.
Subpart Q—National Emission Standards 
for Radon Emissions From Department of 
Energy Facilities

§ 61.190 Designation of facilities.
The provisions of this subpart apply 

to the design and operation of all 
storage and disposal facilities for 
radium-containing material (i.e., 
byproduct material as defined under 
section ll.e (2) of the Atomic Energy Act 
of 1954 (as amended)) that are owned or 
operated by the Department of Energy 
that emit radon-222 into air, including 
these facilities: 1) The Feed Materials 
Production Center, Femald, Ohio; 2) the 
Niagara Falls Storage Site, Lewiston, 
NY; 3) the Weldon Spring Site, Weldon
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Spring, Mo.; 4) the Middlesex Sampling 
Plant, Middlesex, NJ; 5) the Monticello 
Uranium Mill Tailings Pile, Monticello, 
Utah. This subpart does not apply to 
facilities listed in, or designated by the 
Secretary of Energy under Title I of the 
Uranium Mill Tailings Control Act of 
1978.

§ 61.191 Definitions.
As used in this subpart, all terms not 

defined here have the meaning given 
them in the Clean Air Act or subpart A 
of Part 61. The following terms shall 
have the following specific meanings:

(a) "Facility" means aH buildings, 
structures and operations on one 
contiguous site.

(b) "Source" means any building, 
structure, pile, impoundment or area 
that is or contains waste material 
containing radium in sufficient 
concentration to emit radon-222 in 
excess of this standard prior to remedial 
action.

§61.192 Standard.

Approach A and Approach B
No source at Department of Energy 

facilities shall emit more than 20 pCi/ 
m2s of radon-222 into the air.
Approach C

No source at Department of Energy 
facilities shall emit more than 2 pCi/m2s 
of radon-222 into the air.
Approach D

No source at Department of Energy 
facilities shall emit more than 0.02 pCi/ 
m2s of radon-222 into the air.

§ 61.193 Radon monitoring and 
compliance procedures.

(a) Sixty days after the effective daté 
of this subpart each DOE facility shall 
conduct testing for all sources w ithin the 
facility, in accordance with the 
procedures described in Appendix B, 
Method 115 and provide EPA with a 
report detailing the actions taken and 
the results of the radon-222 flux testing. 
In lieu of testing the facility may make 
an admission that the source is in 
noncompliance.

(b) Each facility shall retest each 
source in accordance with the 
procedures described in Appendix B, 
Method 115 every two years and report 
to EPA. The Administrator may 
temporarily or permanently waive the 
retesting requirement or change the time 
between tests, if the Administrator 
determines that more frequent testing is 
required, the actions being conducted at 
the facility to reduce radon emissions 
preclude testing, or the facility 
demonstrates that the actions taken to 
reduce the radon flux from the source

are of such a nature that a reduction in 
the frequency of the tests is appropriate.

(c) Ninety days after the testing is 
required, each facility shall report the 
results of the testing or an admission of 
noncompliance. Each report shall 
include the following information:

(1) The name of the facility.
(2) A list of the sources at the facility
(3) A description of the control 

measures taken to decrease the radon 
flux from the source and any actions 
taken to insure the long term 
effectiveness of the control measures.

(4) The results of the testing 
conducted, including the results of each 
measurement.

(5) Each report shall be signed and 
dated by the principal executive officer 
or public official in charge of the facility 
and contain the following declaration 
immediately above the signature line:

I certify under penalty of law that I have 
personally examined and am familiar with 
the information submitted herein and based 
on my inquiry of those individuals 
immediately responsible for obtaining the 
information, I believe that the submitted 
information is true, accurate and complete. Ï 
am aware that there are significant penalties 
for submitting false information including the 
possibility of fine and imprisonment. See, 18 
U.S.C. 1001.

§ 61.194 Recordkeeping requirements.
The facility must maintain records 

documenting the source of input 
parameters including the results of aU 
measurements upon which they are 
based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 
procedure used to determine 
compliance. In addition, the 
documentation should be sufficient to 
allow an independent auditor to verify 
the correctness of the determination 
made concerning the facility’s 
compliance with the standard, and, if 
claimed, qualification for exemption 
from reporting. These records must be 
kept at the facility for at least five years 
and upon request be made available for 
inspection by the Administrator, or his 
authorized representative.

§ 61.195 Exemption from the reporting 
and testing requirements of 40 CFR 61.10.

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 ÇFR 61.10.

6. By adding the following Subpart R:
Subpart R—National Emission Standards 
for Radon Emissions From .
Phosphogypsum Stacks
Sea
61.200 Designation of facilities. V
61.201 Definitions.
61.202 Standard.

S e a
61.203 Radon monitoring and compliance 

procedures.
61.204 Recordkeeping requirements.
61.205 Exemption from the reporting end 

testing requirements of 40 CFR 61.10.

Subpart R— National Emission 
Standards for Radon Emissions From 
Phosphogypsum Stacks

§ 61.200 Designation of facilities.
The provisions of this subpart apply 

to the phosphogypsum that is produced 
as a result of phosphorus fertilizer 
production and all existing . 
phosphogypsum stacks.

§ 61.201 Definitions.
As used in this subpart, all terms not 

defined here have the meaning given 
them in the Clean Air Act or subpart A 
of Part 61. The following terms shall 
have the following specific meanings:

(a) "Operator” means any person who 
owns, operates or controls a 
phosphogypsum stack.

(b) “Phosphogypsum stacks" or 
“stacks” are piles of waste from 
phosphorus fertilizer production 
containing phosphogypsum«
§ 61.202 Standard.

Approach A and Approach B

All phosphogypsum shall be disposed 
of in stacks or in phosphate mines which 
shall not emit more than 20 pCi/m2s of 
radon-222 into the air.

Approach C
All phosphogypsum shall be disposed 

of in stacks or in phosphate mines which 
shall not emit, more than 2 pCi/m2s of 
radon-222 into the air.
Approach D

All phosphogypsum shall be disposed 
of in stacks or in phosphate mines which 
shall not emit, more than 0.02 pCi/m2s 
of radon-222 into the air.

§ 61.203 Radon monitoring and 
compliance procedures.

(a) Sixty days after the effective date 
of the rule or sixty days after the 
operator ceases use of a 
phosphogypsum stack, Whichever is 
later, the operator shall conduct testing 
for the stack in accordance with the 
procedures described in Appendix B, 
Method 115 and provide EPA with a 
report detailing the actions taken and 
the results of the radon-222 flux testing.
In lieu of testing the facility may make 
an admission that the source is in 
noncompliance.

(b) Each operator shall reteat each 
source in accordance with the 
procedures described in Appendix B,
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Method 115 every two years and report 
to EPA. The Administrator may 
temporarily or permanently waive the 
retesting requirement or change the time 
between tests, if the Administrator 
determines that more frequent testing is 
required, the actions being conducted on 
the stack to reduce radon emissions 
preclude testing, the stack is in 
compliance without the use of any 
control measures, or the operator 
demonstrates that the actions taken to 
reduce the radon flux from the stack are 
of such a nature that a reduction in'the 
frequency of the tests is appropriate.

(c) Ninety days after the testing is 
required, each operator shall report the 
results of the testing or an admission of 
noncompliance. Each report shall 
include the following information:

(1) The name of the facility.
(2) A list of the stacks controlled by 

the operator.
(3) The name of the person 

responsible for the operation of the 
facility and the name of the person 
preparing the report (if different).

(4) A description of the control 
measures taken to decrease the radon 
flux from the source and any actions 
taken to insure the long term 
effectiveness of the control measures.

(5) The results of the testing 
conducted, including the results of each 
measurement.

(6) Each report shall be signed and 
dated by the principal executive officer 
in charge of the facility and contain the 
following declaration immediately 
above the signature line:

I certify under penalty of law that I have 
personally examined and am familiar with 
the information submitted herein and based 
on my inquiry of those individuals 
immediately responsible for obtaining the 
information, I believe that the submitted 
information is true, accurate and complete. I 
am aware that there are significant penalties 
for submitting false information including the 
possibility of fine and imprisonment. See 18 
U.S.C. 1001.

(d) Sixty days after the effective date 
of the rule and annually thereafter, the 
operator shall file a report with the 
Administrator. This report will inform 
the Administrator which stacks are still 
being used for the disposal of additional 
phosphogypsum and which stacks are 
no longer being used for the disposal of 
additional phosphogypsum and, 
therefore, are ready for disposal.

§ 61.204 Recordkeeping requirements.
An operator must maintain records 

documenting the source of input 
parameters including the results of all 
measurements upon which they are 
based, the calculations and/or 
analytical methods used to derive

values for input parameters, and the 
procedure used to determine 
compliance. In addition, the 
documentation should be sufficient to 
allow an independent auditor to verify 
the correctness of the determination 
made concerning the facility’s 
compliance with the standard. These 
records must be kept at the facility for at 
least five years and upon request be 
made available for inspection by the 
Administrator, or his authorized 
representative.

§ 61.205 Exemption from the reporting 
and testing requirements of 40 CFR 61.10.

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10.

7. By adding the following Subpart S:
Subpart S— National Emission Standards 
for Radon Emissions From Surface 
Uranium Mines
Sec.
61.210 Designation of facilities.
61.211 Definitions.
61.212 Standard.
61.213 Radon monitoring and compliance 

procedures.
61.214 Recordkeeping requirements.
61.215 Exemption from the reporting and 

testing requirements of 40 CFR 61.10.

Subpart S— National Emission 
Standards for Radon Emissions From 
Surface Uranium Mines

§ 61.210 Designation of facilities.
The provisions of this subpart are 

applicable to any surface uranium mine 
which:

(a) Has mined or will mine over
100,000 tons of ore during the life of the 
mine; or

(b) Has had or will have an annual ore 
production rate greater than 10,000 tons, 
unless it can be demonstrated that the 
mine will not exceed total ore

* production of 100,000 tons during the life 
of the mine.

§61.211 Definitions.
As used in this subpart, all terms not 

defined here have the meaning given 
them in the Clean Air Act or subpart A 
of Part 61. The following terms shall 
have the following specific meanings:

(a) “Owner” means any person who 
owns, operates or controls a surface 
uranium mine.

(b) “Surface uranium mine” means a 
man-made excavation made for the 
purpose of removing material containing 
uranium for the principle purpose of 
recovering uranium.

§ 61.212 Standard.

Approach A, B and C 
[No Rule]

Approach D

Surface uranium mines shall not emit 
more than 0.02 pCi/m^ of radon-222 
into the air.

61.213 Radon monitoring and compliance 
procedures.

(a) Sixty days after the effective date 
of thé rule or sixty days after the mine 
owner ceases use of a mine, whichever 
is later, the operator shall conduct 
testing of the mine in accordance with 
the procedures described in Appendix B, 
Method 115 and provide EPA with a 
report detailing the actions taken and 
the results of the radon-222 flux testing.

(b) Each mine owner shall retest each 
source in accordance with the 
procedures described in Appendix B, 
Method 115 every two years and report 
to EPA. The Administrator may 
temporarily or permanently waive the 
retesting requirement or change the time 
between tests, if the Administrator 
determines that more frequent testing is 
required, the actions being conducted on 
the stack to reduce radon emissions 
preclude testing, or the operator 
demonstrates that the actions taken to 
reduce the radon flux from the mine are 
of such a nature that a reduction in the 
frequèncy of the tests is appropriate.

(c) Ninety days after the testing is 
required, each mine owner shall report 
the results of the testing or admit being 
in noncompliance. Each report shall 
include the following information:

(1) The name of the facility.
(2) The name of the person 

responsible for the operation of the 
facility and the name of the person 
preparing the report (if different).

(3) A description of the control 
measures taken to decrease the radon 
flux from the source and any actions 
taken to insure the long term 
effectiveness of the control measures.

(4) The results of the testing 
conducted, including the results of each 
measurement.

(5) Each report shall be signed and 
dated by the principal executive officer 
in charge of the facility and contain the 
following declaration immediately 
above the signature line:

I certify under penalty of law that I have 
personally examined and am familiar with 
the information submitted herein and based 
on my inquiry of those individuals 
immediately responsible for obtaining the 
information, I believe that the submitted 
information is true, accurate and complete. I 
am aware that there are significant penalties 
for submitting false information including the 
possibility of fine and imprisonment. See, 18 
U.S.C. 1001.
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§ 61.214 Recordkeeping requirements.
The facility must maintain records 

documenting the source of input 
parameters including the results of all 
measurements upon which they are 
based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 
procedure used to determine 
compliance. In addition, the 
documentation should be sufficient to 
allow an independent auditor to verify 
the correctness of the determination 
made concerning the facility's 
compliance with the standard. These 
records must be kept at the site of the 
facility for at least five years and upon 
request be made available for inspection 
by the Administrator» or his authorized 
representative.

§ 61.215 Exemption from the reporting 
and testing requirements o f 40 CFR 61.10.

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10.

8. By revising Subpart B  to read as 
follows:
Subpart B—National Emission Standards 
for Radon Emissions From Underground 
Uranium Mines
Sec.
61.20 Designation of facilities.
61.21 Definitions.
61.22 Standard.
61.23 Radon monitoring and compliance 

procedures.
61.24 Recordkeeping requirements.
61.25 Exemption from the reporting and 

testing requirements of 40 CFR 81.10.

Subpart B— National Emission 
Standards for Radon Emissions From 
Underground Uranium Mines

§61.20 Designation of facilities.
The provisions of this subpart are 

applicable to an active underground 
uranium mine which:

(a) Has mined or will mine over
100,000 tons of ore during the life of the 
mine; or

(b) Has had or will have an annual ore 
production rate greater than 10,000 tons, 
unless it can be demonstrated dial the 
mine will not exceed total ore 
production of 100,000 tons during the life 
of the mine.

§61.21 Definitions.
As used in this subpart all terms not 

defined here have the meaning given 
them in the Clean Air Act or subpart A 
of Part 61. The following terms «hell 
have the following specific meaning«;

(a) “Active mine" means an 
underground uranium mine which is 
being, ventilated to allow workers to 
enter the mine for any purpose.

(b) “Owner” means any person who 
owns, operates or controls an 
underground uranium mine.

(c) “Underground uranium mine” 
means a man-made underground 
excavation made for the purpose of 
removing material containing uranium  
for the principle purpose of recovering 
uranium.

§ 61.22 Standard.

Approach A  and Approach B
(a) The exhaust vents of an active 

underground uranium mine shall not 
emit more than 1500 curies o f  radon-222 
into the atmosphere in any year.

(b) The requirements of paragraph (a) 
of this section notwithstanding, if  all the 
exhaust vent emissions of radon-222 
from underground uranium mines are 
emitted from stacks that are at least 30 
meters high then all the exhaust vents of 
an active underground uranium mine 
may emit up to 5,000 curies of radon-222 
into the atmosphere in any year.
Approach C

The exhaust vents of an active 
underground uranium mine shall not 
emit more than 500 curies of radon-222 
into the atmosphere in any year.
Approach D

The exhaust vents of an active 
underground uranium mine shall not 
emit more than 5 curies of radon-222 
into the atmosphere in any year.

§ 61.23 Radon monitoring and compliance 
procedures.

(a) An underground uranium mine 
owner shall conduct testing to determine 
the radon-222 emissions from their 
mines in accordance with the 
procedures described in Appendix B, 
Method 115 and provide EPA with a 
report of the results of the testing.

(b) The report o f the results for each 
year shall be sent to EPA by March 31 of 
the following year. Each report shall 
include the following information:

(1) The name of the mine.
(2) The name of the person 

responsible for die operation of the 
facility and the name of die person 
preparing die report (if different).

(3) A list of the exhaust vents at the 
mine, inducting their location and size.

(4) The results of the testing 
conducted.

(5) Each report shall be signed and 
dated by die principal executive officer 
in charge of the facility and contain the 
following dedaradon immediately 
above the signature line:

I certify under penalty of law that I have 
personally examined and am familiar with 
the information submitted herein and based 
on my inquiry of those; individuals

immediately responsible for obtaining the 
information, 1 believe that the submitted 
information is true, accurate and complete. I 
am aware that there are significant penalties 
for submitting false information including the 
possibility of fine and imprisonment. See, 18 
U.S.C. 1001.

(c) If the futility is not in compliance 
with the emission limits of § 61,22 in the 
calendar year covered by the report 
then the facility must report to the 
Administrator on a monthly basis the 
information listed in paragraph (b) of 
this section, for the preceding month. 
These reports will be due 30 days 
following the end of each month. This 
increased level of reporting will 
continue until the Administrator has 
determined that the monthly reports are 
no longer necessary. In addition to all 
the information required in paragraph
(b) of this section, monthly reports shall 
also include the following information:

(1) All controls or other changes in 
operation of the facility that will be or 
are being installed to bring the facility 
into compliance.

(2) If the facility is under a judicial or 
administrative enforcement decree the 
report will describe the facility's 
performance under the terms of the 
decree.

§ 61.24 Recordkeeping requirements.
The mine must maintain records 

documenting the source of input 
parameters including the results of all 
measurements upon which they are 
based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 
procedure used to determine 
compliance. In addition, the 
documentation should be sufficient to 
allow an independent auditor to verify 
the correctness of the determination 
made concerning the facility's 
compliance with the standard. These 
records must be kept at the mine for at 
least five years and upon request be 
made available for inspection by the 
Administrator, or his authorized 
representative.

§ 61.25 Exemption from the reporting and 
testing requirements of 40 CFR 61.10.

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10.

9. By revising Subpart W  to read as 
follows:
Subpart W—National Emission Standards 
for Radon Emissions From Operating Mitt 
Tailings
Sec.
61.250 Designation of facilities.
61.251 Definitions. i
61.252 Standard. ‘
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Sec.,
61.253 Exemption from the reporting and

testing requirements of 40 CFR 61.10.

Subpart W— National Emission 
Standards for Radon Emissions From 
Operating Mill Tailings

§61.250 Designation of Facilities.
The provisions of this subpart apply 

to owners or operators licensed to 
manage uranium byproduct materials 
during and following the processing of 
uranium ores, commonly referred to as 
uranium mills and their associated 
tailings. This subpart does not apply to 
the disposal of tailings.

§61.251 Definitions
As used in this subpart, all terms not 

defined here have the meaning given 
them in the Clean Air Act or subpart A 
of Part 81. The following terms shall 
have the following specific meanings:

(a) “Area” means the vertical 
projection of the pile upon the earth’s 
surface.

(b) “Continuous disposal” means a 
method of tailings management and 
disposal in which tailings are dewatered 
by mechanical methods immediately 
after generation. The dried tailings are 
then placed in trenches or other disposal 
areas and immediately covered to all 
applicable Federal standards.

(c) “Dewatered” means to remove the 
water from recently produced tailings by 
mechanical or evaporative methods 
such that the water content of the 
tailings does not exceed 30 percent by 
weight.

(d) “Operation” means that an 
impoundment is being used for the 
continued placement of new tailings or 
is in standby. An impoundment is in 
operation from the day that tailings are 
first placed in the impoundment until the 
day that final closure beings.

(e) "Owner” means any person who 
owns or operates a uranium mill or an 
existing tailings pile or a new 
impoundment

(f) "Phased disposal” means a method 
of tailings management and disposal 
which uses lined impoundments which 
are filled and then immediately dried 
and covered to meet all applicable 
Federal standards.

(g) “Uranium byproduct material” or 
"tailings” means the waste produced by 
the extraction or concentration of 
uranium from any ore processed 
primarily for its source material content. 
Ore bodies depleted by uranium 
solution extraction and which remain 
underground do not constitute 
byproduct material for the purposes of 
this subpart

§61.252 Standard.
Approach A and Approach B

Two years following the effective date 
of this rule no tailings may be placed in 
any impoundment which was not - 
designed and constructed to meet one of 
the two following work practices and in 
the following manner

(a) Phased disposal in lined tailings 
impoundments that are no more than 40 
acres in area and meet the requirements 
of § 192.32(a). The owner shall have no 
more than two impoundments in 
operation at any one time.

(b) Continuous disposal of tailings 
such that tailings are dewatered and 
immediately disposed with no more than 
10 acres uncovered at any time and 
operated in accordance with § 192.32(a).

Approach C
After the effective date of this rule, no 

tailings may be placed in any 
impoundment which was not designed 
and constructed to meet one of the two 
following work practices and in the 
following manner:

(a) Phased disposal in lined tailings 
impoundments that are no more than 40 
acres in area and meet the requirements 
of § 192.32(a). The owner shall have no 
more than two impoundments in 
operation at any one time.

(b) Continuous disposal of tailings 
such that tailings are dewatered and 
immediately disposed with no more than 
10 acres uncovered at any time and 
operated in accordance with § 192.32(a).

Approach D
After the effective date of this rule no 

tailings may be produced.

§61.253 Exemption from the reporting 
and testing requirements of 40 CFR 61.10.

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10.

10. By adding the following Subpart T:
Subpart T—National Emission Standards 
for Radon Emissions From the Disposal of 
Uranium Mill Tailings
Sec.
61.220 Designation of facilities.
61.221 Definitions.
61.222 Standard.
61.223 Compliance procedures.
61.224 Recordkeeping requirements.
61.225 Exemption from the reporting and 

testing requirements of 40 CFR 61.10.

Subpart T— National Emission 
Standards for Radon Emissions From 
the Disposal of Uranium Mill Tailings

§ 61.220 Designation of facilities.
The provisions of this subpart apply 

to the disposal of tailings at all sites that 
managed residual radioactive material

or uranium byproduct materials during 
and following the processing of uranium 
ores, commonly referred to as uranium 
mills and their associated tailings, that 
are listed in, or designated by the 
Secretary of Energy under Title I of the 
Uranium Mill Tailings Control Act of 
1978 or regulated Title II of the Uranium 
Mill Tailings Control Act of 1978.

§ 61.221 Definitions.
As used in this subpart, all terms not 

defined here have the meaning given 
them in the Clean Air Act or subpart A 
of Part 61. The following terms shall 
have the following specific meanings:

(a) “Operational” means a uranium 
mill tailings pile that is licensed to 
accept additional tailings, and those 
tailings can be added without violating 
subpart W or any other Federal, state or 
local rule or law.

(b) "Owner" means any person who 
owns, operates, controls or is 
responsible for the disposal of a 
uranium mill tailings pile or 
impoundment, including the Department 
of Energy.

(c) “Uranium byproduct material” or 
“tailings” means the waste produced by 
the extraction or concentration of 
uranium from any ore processed 
primarily for its source material content. 
Ore bodies depleted by uranium 
solution extraction and which remain 
underground do not constitute 
byproduct material for the purposes of 
this subpart.

§ 61.222 Standard.
Approach A and Approach B

Radon-222 emissions to the air from 
nonoperational uranium mill tailings 
piles shall not exceed 6 pCi/m% of 
radon-222.

Approach C
Radon-222 emissions to the air from 

nonoperational uranium mill tailings 
piles shall not exceed 2 pCi/m^ of 
radon-222.

Approach D
Radon-222 emissions to the air from 

nonoperational uranium mill tailings 
piles shall not exceed 0.02 pCi/m% of 
radon-222.

§ 61.223 Compliance procedures.
(a) Sixty days after the effective date 

of this subpart or 60 days after the pile 
ceases to be operational, whichever is 
later, owners of uranium mill tailings 
shall conduct testing for all piles within 
the facility in accordance with the 
procedures described in Appendix B, 
Method 115 and provide EPA with a 
report detailing die actions taken and
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the results of the radon-222 flux testing. 
In lieu of testing the owner may make an 
admission that the source is in 
noncompliance.

(bj Each owner shaQ retest each pile 
in accordance with the procedures 
described in Appendix B, Method 115 
every two years and report to EPA. The 
Administrator may temporarily or 
permanently waive the retesting 
requirements or change the time 
between tests, if the Administrator 
determines that more frequent testing ia 
required, the actions being conducted on 
the pile to reduce radon emissions 
preclude testing, or the owner 
demonstrates that the actions taken to 
reduce the radon flux from the pile are 
of such a nature that a reduction in the 
frequency of the tests is appropriate.

(c) Ninety days after the testing is 
required, each facility shall report the 
results of the testing or an admission of 
noncompliance. Each report shall 
include the following information:

(1) The name of the facility.
(2) A list of the piles at die facility.
IS) A description of the control

measures taken to decrease the radon 
flux from the source and any actions 
taken to insure the long term 
effectiveness of the control measures.

(4) The results of the testing 
conducted, including the results of each 
measurement.

(5) Each report shall be signed and 
dated by the principal executive officer 
or public official in charge of the facility 
and contain the following declaration 
immediately above the signature line;

I certify under penalty of law that I have 
personally examined and am familiar with 
the information submitted herein and based 
on my inquiry of those individuals 
immediately responsible for obtaining die 
information, I believe that the submitted 
information is true, accurate and complete. I 
am aware that there are significant penalities 
for submitting false information including the 
possibility of fine and imprisonment See, 18 
U.S.C. 1001.

§ 61.224 Recordkeeping requirements.
The facility must maintain records 

documenting the source of input 
parameters including the results of all 
measurements upon which they are 
based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 
procedure used to determine 
compliance. In addition, the 
documentation should be sufficient to 
allow an independent auditor to verify 
the correctness of the determination 
made concerning the facility’s 
compliance with the standard. These 
records must be kept at the site of the 
facility for at least five years and upon 
request be made available for inspection

by the Administrator, or his authorized 
representative.

§ 61.225 Exemption from the reporting 
and testing requirements of 40 CFR 81.10.

All facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10.

11. By adding the following Subpart U:
Subpart U—National Emission Standards 
for Cod-Fired Boilers
Sec.
61.230 Designation of facilities.
61.231 Definitions.
61.232 Standard.

Subpart U— Nationai Emission 
Standards for Coal-Fired Boilers

§ 61.230 Designation of facilities.
The provisions of this subpart apply 

to all coal-fired boilers operated by 
electric utility companies for the 
generation of electrical power and all 
industrial boilers whose output is 
greater than 2 million BTUs an hour.

§61.231 Definitions.
As used in this subpart, all terms not 

defined here have the meaning given 
them in the Clean Air Act of subpart A 
of Part 61 or 40 CFR 60.41a or 40 CFR 
60.41b.

(a) “Coal-fired boiler“ means a boiler 
that bums coal as an energy source in 
order to heat water.

§ 61.232 Standard.

Approach D
(a) All coal-fired boilers that are 

owned by electric utility companies 
shall meet all the requirements of 40 
CFR Part 60 subpart Da that relate to the 
control of particulate matter.

(b) All industrial coal-fired boilers not 
regulated under paragraph (a) of this 
section shall meet all the requirements 
of 40 CFR Part 60 subpart Db that relate 
to the control of particulate matter.

12. By adding die following to the list 
of System International units of measure 
in § 61.03(a):
m*= square meter

13. By adding the following to the Kst 
of other units of measure in 61.03(b):
Ci=curie
pCi=picocurie=ia- 12 curie 
mrem=s miHkero == Iflr3 rem

14. By adding the following to the 
methods in Appendix B:
Method 114—Test Methods for

Monitoring Radionuclide Emissions 
from Stationary Sources

1. Purpose and Background
This appendix contains guidance on:

(1) Continuous stack sample collection

methods appropriate for radionuclides:
(2) radiochemical methods which are 
used m determining the amounts of 
radionuclides collected by the stack 
sampling and; (3) quality assurance 
methods which are conducted in 
conjunction with these measurements. 
These methods are appropriate for 
emissions for stationary sources. A list 
of references is provided.

Many different types of facilities 
release radionuclides into air. These 
radionuclides differ in the chemical and 
physical forms, half-lives and type of 
radiation emitted. The appropriate 
combination of sample extraction, 
collection and analysis for an individual 
radionuclide is dependent upon many 
interrelated factors including the 
mixture of other radionuclides present. 
Because of this wide range of 
conditions, no single method for 
collection and analysis of a radionuclide 
is applicable to all types of facilities. 
Therefore, a series of methods based on 
“principles of measurement“ are 
described for both sample collection and 
analysis which are applicable to the 
measurement of radionuclides found in 
effluent streams at stationary sources. 
This approach provides the user with 
the flexibility to choose the most 
appropriate combination of collection 
and analysis methods which are 
applicable to the effluent stream to be 
measured.

2. Continuous Stack Sample Collection 
Methods

Continuous sample collection methods 
are based on “principles of sample 
collection" which are applicable to the 
continuous collection of radionuclides 
from effluent streams at stationary 
sources. Radionuclides of most elements 
will be in the particulate form in these 
effluent streams and can be readily 
collected using a suitable filter media. 
Radionuclides of hydrogen, oxygen, 
carbon, nitrogen, the noble gases and in 
some circumstances iodine will be in the 
gaseous form. Radionuclides of these 
elements will require either the use of a 
flow through counter to directly measure 
the radionuclide, or suitable sorters or 
bubblers to collect the radionuclides.

2.1 Radionuclides as Particulates.
The extracted effluent stream is passed 
through a filter media to remove the 
particulates. The filter must have a high 
efficiency for removal of sub-micron 
particles. The guidance in ANSI—
Nl3.1(l) shall be followed in using filter 
media to collect particulates.

2.2 Radionuclides as Gases.
2.2.1 The Radionuclide Tritium (H - 

3). Tritium in the form of water vapor is 
continuously collected from the
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extracted effluent sample by sorption, 
condensation or dissolution techniques. 
Appropriate collectors may include 
silica gel, molecular sieves, and ethylene 
glycol or water bubblers.

Tritium in the gaseous form may be 
measured directly in the sample stream 
using Method B - l  or may be oxidized 
using a metal catalyst to tritiated water 
and collected as described above.

2.2.2 Radionuclides o f Iodine. Iodine 
is collected from the continuously 
extracted sample by sorption or 
dissolution techniques. Appropriate 
collectors may include charcoal, 
impregnated charcoal, metal zeolites 
and caustic solutions.

2.2.3 Radionuclides o f Argon,
Krypton and Xenon. Radionuclides of 
these elements are measured directly in 
the continuously extracted sample 
stream using a Row through counter or 
are collected from the extracted sample 
by low temperature sorption techniques. 
Appropriate sorters may include 
charcoal or metal zeolites.

2.2.4 Radionuclides o f Oxygen, 
Carbon, Nitrogen and Radon. 
Radionuclides of these elements are 
measured directly in the continuously 
extracted sample using a flow through 
counter. Radionuclides of carbon in the 
form of carbon dioxide may be collected 
by dissolution in caustic solutions.
3. Radionuclide Analysis Methods

A series of methods based on 
"principles of measurement" are 
applicable to the analysis of 
radionuclides collected from airborne 
effluent streams at stationary sources. 
These methods are applicable only 
under tile conditions stated and within 
the limitations described. Some methods 
specify that only a single radionuclide 
be present in the sample or the 
chemically separated sample. This 
condition should be interpreted to mean 
that no other radionuclides are present 
in quantities which would interfere with 
the measurement

Also identified are methods for a 
selected list of radionuclides. The listed 
radionuclides are those which are most 
commonly used and which have the 
greatest potential for causing dose to 
members of the public.

Use of methods based on principles of 
measurement other than those described 
in this section must be approved in 
advance of use by the Administrator.
For radionuclides not listed in this 
section, any of the described methods 
may be used provided the user can 
demonstrate that the applicability 
conditions of the method have been met.

The type of method applicable to the 
analysis of a radionuclide is dependent 
upon tiie type of radiation emitted, i.e.,

alpha, beta or gamma. Therefore, the 
methods described below are grouped 
according to principles of measurements 
for the analysis of alpha, beta and 
gamma emitting radionuclides.

3.1 Methods fo r Alpha Emitting 
Radionuclides.

3.1.1 Method A -l Radiochemistry- 
Alpha Spectrometry.

Principle; The element of interest is 
separated from other elements, and from 
the sample matrix using radiochemical 
techniques. The procedure may involve 
precipitation, ion exchange, or solvent 
extraction. Carriers (elements 
chemically similar to the element of 
interest) may be used. The element is 
deposited on a planchet in a very thin 
film by electrodeposition or by 
coprecipitation on a very small amount 
of carrier, such as lanthanum fluoride. 
The deposited element is then counted 
with an alpha spectrometer. The activity 
of the nuclide of interest is measured by 
the number of alpha counts in the 
appropriate energy region. A correction 
for chemical yield and counting 
efficiency is made using a standardized 
radioactive nuclide (tracer) of the same 
element If a radioactive tracer is not 
available for the element of interest, a 
predetermined chemical yield factor 
may be used.

Applicability: This method is 
applicable for determining the activity 
of any alpha-emitting radionuclide, 
regardless of what other radionuclides 
are present in the sample provided the 
chemical separation step produces a 
very thin sample and removes all other 
radionuclides which could interfere hi 
the spectral region of interest APHA- 
605(2), ASTM-D-3972(13).

3.1.2 Method A-2, Radiochemistry- 
Alpha Counting.

Principle: The element of interest is 
separated from other elements, and from 
the sample matrix using radiochemistry. 
The procedure may involve 
precipitation, ion exchange, or solvent 
extraction. Carriers (elements 
chemically similar to the element of 
interest) may be used. The element is 
deposited on a planchet in a thin film 
and counted with an alpha counter. A 
correction for chemical yield (if 
necessary) is made. The alpha count 
rate measures the total activity of all 
emitting radionuclides of the separated 
element,

Applicability: This method is 
applicable for the measurement of any 
alpha-emitting radionuclide, provided no 
other alpha emitting radionuclide is 
present in the separated sample. It may 
also be applicable for determining 
compliance, when other radionuclides of 
the separated element are present, 
provided that the calculated emission

rate is assigned to the radionuclide 
which could be present in the sample 
that has the highest dose conversion 
factor. IDO-12096(18).

3.1.3 Method A-3, Direct Alpha 
Spectrometry.

Principle: The sample, collected on a 
suitable filter, is counted directly on an 
alpha spectrometer. The sample must be 
thin enough and collected on the surface 
of the filter so that any absorption of 
alpha particle energy in the sample or 
the filter, which would degrade the 
spectrum, is minimal.

Applicability: This method is 
applicable to simple mixtures of alpha 
emitting radionuclides and only when 
the amount of particulates collected on 
the filter paper are relatively small and 
the alpha spectra is adequately 
resolved. Resolutions should be 50 eV 
(HWFM) or better, ASTM-D~3084(18).

3.1.4 Method A-4, Direct Alpha 
Counting (Gross alpha determination).

Principle: The sample, collected on a 
suitable filter, is counted with an alpha 
counter. The sample must be thin 
enough so that self-absorption is not 
significant and the filter must be of such 
a nature that the particles are retained 
on the surface.

Applicability: Gross alpha 
determinations may be used to measure 
emissions of specific radionuclides only
(1) when it is known that the sample 
contains only a single radionuclide, or 
the identity and isotopic ratio of the 
radionuclides in the sample are well- 
known, (2) measurements using either 
Method A -l or A -2 have shown that 
this method provides a reasonably 
accurate measurement of the emission 
rate, and (3) the effective dose 
equivalent from the emission does not 
exceed 10 percent of the applicable 
emission standard. Gross alpha 
measurements are applicable to 
mixtures of radionuclides only for the 
purposes described in section 3.7. 
APHA-601(3), ASTM-D-1943(10).

3.1.5 Method A S , Chemical 
Determination o f Uranium.

Principle: Uranium may be measured 
chemically by either colorimetry or 
fluorometry. In both procedures, the 
sample is dissolved, the uranium is 
oxidized to the hexavalent form and 
extracted into hexone. Impurities are 
removed from the hexone layer. For 
colorimetry, dibenzoylmethane is added, 
and the uranium is measured by the 
absorbance in a colorimeter. For 
fluorometry, a portion of the solution is 
fused with a sodium fluoride-lithium 
fluoride flux and the uranium is 
determined by the ultraviolet activated 
fluorescence of the fused disk in a 
fluorometer.
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Applicability: This method is 
applicable to die measurements of 
emission rates of uranium when the 
isotopic ratio of the uranium 
radionuclides is well known. ASTM -E- 
318(15), ASTM-D-2907(14).

3.1.6 Method A-6, Radon-222— 
Continuous Gas Monitor.

Principle: Radon-222 is measured 
direcdy in a continuously extracted 
sample stream by passing the air stream 
through a calibrated scintillation cell. 
Prior to the scintillation cell, the air 
stream is passed through a filter and if 
needed a desiccant to remove 
particulates and excess moisture. The 
alpha particles from radon-222 and its 
decay products strike a zinc sulfide 
coating on the inside of the scintillation 
cell producing light pulses. The light 
pulses are detected by a photomultiplier 
tube which generates electrical pulses. 
These pulses are processed by the 
system electronics and the read out is in 
pCi/l of radon-222.

Applicability: This method is 
applicable to the measurement of 
radon-222 in effluent streams which do 
not contain significant quantities of 
radon-222. Users of this method should 
calibrate the monitor in a radon 
calibration chamber at lesat twice per 
year. The background of the monitor 
should also be checked periodically by 
operating the instrument hr a low radon 
environment. EPA 520/1-86-04(24)

3.2 Methods o f Gaseous Beta 
Emitting Radionuclides.

3.2.1 Method B -l, Direct Counting in 
Flow-Through Ionization Chambers.

Principle: An ionization chamber 
containing a specific volume of gas 
which flows at a given flow rate through 
the chamber is used. The sample 
(effluent stream sample) acts as the 
counting gas for the chamber. The 
activity of the radionuclide is 
determined from the current measured 
in the ionization chamber.

Applicability: This method is 
applicable for measuring the activity of 
a gaseous beta-emitting radionuclide 
that is suitable as a counting gas, when 
no other beta-emitting nuclides are 
present. DOE/EP-0096{17), NCRP-58(23).

3.2.2 Method B-2, D irect Counting in 
Flow-Through Chamber with Beta 
Detectors.

A chamber of known volume which 
contains a Geiger-Muller tube or other 
beta detector is used. The effluent gas 
stream passes through the chamber at a 
given flow rate. The activity of the 
radionuclide is determined from the beta 
count rate.

Applicability: This method is 
appropriate for measuring the activity of 
a gaseous beta-emitting radionuclide 
with a maximum energy greater than

0.2MeV (beta-max) when no other beta- 
emitting nuclides are present.

3.3 Methods for Non-Gaseous Beta 
Emitting Radionuclides.

3.3.1 Method B-3, Radiochemistry- 
Beta Counting.

Principle: The element of interest is 
separated from other elements, and from 
the sample matrix by radiochemistry. 
This may involve precipitation, 
distillation, ion exchange, or solvent 
extraction. Carriers (elements 
chemically similar to the element of 
interest) may be used. The element is 
deposited on a planchet, and counted 
with a beta counter. Corrections for 
chemical yield, and decay (if necessary) 
are made. The beta count rate 
determines the total activity of all 
radionuclides of the separated element. 
This method may also involve the 
radiochemical separation and counting 
of a daughter element, after a suitable 
period of ingrowth, in which case it is 
specific for the parent nuclide.

Applicability: This method is 
applicable for measuring the activity of 
any beta-emitting radionuclide, with a 
maximum energy greater than 0.2 MeV, 
provided no other radionuclide is 
present in the separated sample. APHA- 
608(5).

3.3.2. Method B-4, D irect Beta 
Counting (Gross beta determination).

Principle: The sample, collected on a 
suitable filter, is counted with a beta 
counter. The sample must be thin 
enough so that self-absorption 
corrections can be made.

Applicability: Gross beta 
measurements are applicable only to 
radionuclides with maximum beta 
particle energies greater than 0.2 MeV. 
Gross beta measurements may be used 
to measure emissions of specific 
radionuclides only: (1) When it is known 
that the sample contains only a single 
nuclide, (2) measurements made using 
Method B-3 show reasonable agreement 
with the gross beta measurement and (3) 
the effective dose equivalent from the 
emissions does not exceed 10% of the 
limits of the applicable standard. Gross 
beta measurements are applicable to 
mixtures of radionuclides only for the 
purposes described in section 3.7. 
APHA-602(4), ASTM-D-1890(10).

3.3.3 Method B-5, Liquid 
Scintillation Spectrometry.

Principle: An aliquot of a collected 
sample or the result of some other 
chemical separation or processing 
technique is added to a liquid 
scintillation “cocktail" which is viewed 
by photomultiplier tubes in a liquid 
scintillation spectrometer. The 
spectrometer is adjusted to establish a 
channel or “window” for the pulse 
energy appropriate to the nuclide of

interest The activity of the nuclide of 
interest is measured by the counting rate 
in the appropriate energy channel. 
Corrections are made for chemical yield 
where separations are made.

Applicability: This method is 
applicable to any beta-emitting nuclide 
when no other radionuclide is present in 
the sample or the separated sample 
provided that it can be incorporated in 
the scintillation cocktail. This method is 
also applicable for samples which 
contain more than one radionuclide but 
only when the energies of the beta 
particles are sufficiently separated so 
that they can be resolved by the 
spectrometer. This method is most 
applicable to the measurement of low- 
energy beta emitters such as tritium and 
carbon-14. APHA-609(6), EML-LV- 
0539-17(19).

3.4 Gamma Emitting Radionuclides.
3.4.1- Method G -l, High Resolution 

Gamma Spectrometry.
Principle: The sample is counted with 

a high resolution gamma detector, either 
a Ge(Li) or a high purity Ge detector, 
connected to a multichannel analyzer or 
computer. The gamma emitting 
radionuclides in the sample are 
measured for the gamma count rates in 
the energy regions characteristic of the 
individual radionuclide. Corrections are 
made for counts contributed by other 
radionuclides to the spectral regions of 
the radionuclides of interest. 
Radiochemical separations may be 
made prior to counting but are usually 
not necessary.

Applicability: This method is 
applicable to the measurement of any 
gamma emitting radionuclide with 
gamma energies greater than 20 kev. It 
can be applied to complex mixtures of 
radionuclides. The samples counted may 
be in the form of particulate filters, 
absorbers, liquids or gases. The method 
may also be applied to the analysis of 
gaseous gamma emitting radionuclides 
directly in an effluent stream by passing 
the stream through a chamber or cell 
containing the detector. ASTM-3649(9), 
100-12096(18).

3.4.2 Method G-2. Low Resolution 
Gamma Spectrometry.

Principle: The sample is counted with 
a low resolution gamma detector, a 
thallium activated sodium iodide 
crystal. The detector is coupled to a 
photomultiplier tube and connected to a 
multichannel analyzer. The gamma 
emitting radionuclides in the sample are 
measured from the gamma count rates in 
the energy regions characteristic of the 
individual radionuclides. Corrections 
are made for counts contributed by 
other radionuclides to the spectral 
regions of the radionuclides of interest.
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Radiochemical separation may be used 
prior to counting to obtain less complex 
gamma spectra if needed.

Applicability. This method is 
applicable to the measurement of 
gamma emitting radionuclides with 
energies greater than 100 KeV. It can be 
applied only to relatively simple 
mixtures of gamma emitting 
radionuclides. The samples counted may 
be in the form of particulate filters, 
absorbers, liquids or gas. The method 
can be applied to the analysis of 
gaseous radionuclides directly in an 
effluent stream by passing the gas 
stream through a chamber or cell 
containing the detector. ASTM-D- 
2459(12), EMSL-LV-0539-17(19).

3.4.3 Method G-3. Single Channel 
Gamma Spectrometry.

Principle: The sample is counted with 
a thallium activated sodium iodide 
crystal. The detector is coupled to a 
photomultiplier tube connected to a 
single channel analyzer. The activity of 
a gamma emitting radionuclide is 
determined from the gamma counts in 
the energy range for which the counter 
is set.

Applicability This method is 
applicable to the measurement of a 

-single gamma emitting radionuclide. It is 
not applicable to mixtures of 
radionuclides. The samples counted may 
be in the form of particulate filters, 
absorbers, liquids or gas. The method 
can be applied to the analysis of 
gaseous radionuclides directly in an 
effluent stream by passing the gas 
stream through a chamber or cell 
containing the detector.

3.5 Counting methods. All of the 
above methods with the exception of 
Method A-5 involve counting the 
radiation emitted by the radionuclide. 
Counting methods applicable to the 
measurement of alpha, beta and gamma 
radiations are fisted below. The 
equipment needed and the counting 
principles involved are described in 
detail in ASTM-3B48(8).

3.5.1 Alpha Counting'.
• Gas flow proportional counters. The 

alpha particles cause ionization in the 
counting gas and the resulting electrical 
pulses are counted. These counters may 
be windowless or have very thin 
windows.

• Scintillation counters. The alpha 
particles transfer energy to a scintillator 
resulting in a production of light photons 
which strike a photomultiplier tube 
converting the light photons to electrical 
pulses which are counted. The counters 
may involve the use of solid scintillation 
materials such as zinc sulfide or liquid 
scintillation solutions.

• Solid-state counters. Semiconductor 
materials, such as silicon surface-barrier

p-n junctions, act as solid ionization 
chambers. The alpha particles interact 
with the detector producing electron 
hole pairs. The charged pair is collected 
by an applied electrical field and the 
resulting electrical pulses are counted.

• Alpha spectrometers.
Semiconductor detectors used in 
conjunction with multichannel analyzers 
for energy discrimination.

3.5.2 Beta Counting:
• Ionization chambers. These 

chambers contain the beta-emitting 
nuclide in gaseous form. Either the 
ionization current or the rate of charge 
may be measured.

• Geiger-M uller (GM) counters- or 
gas flow  proportional counters. The beta 
particles cause ionization in the 
counting gas and the resulting electrical 
pulses are counted. Proportional gas 
flow counters which are heavily 
shielded by lead or other metal, and 
provided with an anti-coincidence 
shield to reject cosmic rays, are called 
low background beta counters.

• Scintillation counters. The beta 
particles transfer energy to a scintillator 
resulting in a production of light 
photons, which strike a photomultiplier 
tube converting the light photon to 
electrical pulses which are counted. This 
may involve the use of anthracene 
crystals, plastic scintillator, or liquid 
scintillation solutions with organic 
phosphors.

• Liquid scintillation spectrometers. 
Liquid scintillation counters which use 
two photomultiplier tubes in coincidence 
to reduce background counts. This 
counter may also electronically 
discriminate among pulses of a given 
range of energy.

3.5.3 Gamma Counting:
• Low-resolution gamma 

spectrometers. The gamma rays interact 
with a thallium-activated sodium iodide 
or cesium iodide crystal resulting in the 
release of light photons which strike a 
photomultiplier tube converting the fight 
pulses to electrical pulses proportional 
to the energy of the gamma ray. Multi­
channel analyzers are used to separate 
and store the pulses according to the 
energy absorbed in the crystal.

• High-resolution gamma 
spectrometers. Gamma rays interact 
with a lithium-drifted (Ge(U)) or high- 
purity germanium (HPGe) 
semiconductor detector resulting in a 
production of electron-hole pairs. The 
charged pair is collected by an applied 
electrical field. A very stable low noise 
preamplifier amplifies the pulses of 
electrical charge resulting from the 
gamma photon interactions. 
Multichannel analyzers or computers 
are used to separate and store the

pulses according to the energy absorbed 
in the crystal.

• Single channel analyzers. Thallium 
activated sodium iodide crystals used 
with a single window analyzer. Pulses 
from the photomultiplier tubes are 
separated in a single predetermined 
energy range.

3.5.4 Calibration o f counters. 
Counters are calibrated for specific 
radionuclide measurements using a 
standard of the radionuclide under 
either identical or very similar 
conditions as the sample to be counted.

For gross alpha and beta 
measurements of the unidentified 
mixtures of radionuclides, alpha 
counters are calibrated with a natural 
uranium standard and beta counters 
with a cesium-137 standard. The 
standard must contain the same weight 
and distribution of solids as the 
samples, and be mounted in an identical 
manner. If the samples contain variable 
amounts of solids, calibration curves 
relating weight of solids present to 
counting efficiency are prepared. 
Standards other than those prescribed 
may be used provided it can be shows 
that such standards are more applicable 
to the radionuclide mixture measured.

3.8 Radiochemical methods fo r 
selected radionuclides. Methods fora 
selected list of radionuclides are listed 
in Table 1. The radionuclides listed are 
those which are most commonly used 
and which have the greatest potential 
for causing doses to members of the 
public. For radionuclides not listed in 
Table 1, methods based on any of the 
applicable “principles of measurement" 
described in section 3.1 through 3.4 may 
be used.

3.7 Applicability o f gross alpha and 
beta measurements to unidentified 
mixtures o f radionuclides. Gross alpha 
and beta measurements may be used as 
a screening measurement as a part of an 
emission measurement program to 
identify the need to do specific 
radionuclide analyses or to confirm or 
verify that unexpected radionuclides are 
not being released in significant 
quantities.

Gross alpha (Method A-4) or gross 
beta (Method B-4) measurements may 
also be used for the purpose of 
comparing die measured concentrations 
in the effluent stream with the limiting 
“Concentration Levels for 
Environmental Compliance" in Table 2 
of Appendix E. For unidentified 
mixtures, the measured concentration 
value shall be compared with the lowest 
environmental concentration limit for 
any radionuclide which is not known to 
be absent from the effluent stream.
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T a b l e  1 .— L i s t  o f  A p p r o v e d  M e t h o d s  

f o r  S p e c i f i c  R a d i o n u c l i d e s

Radionuclide Approved methods of analysis

A m -241........ . A-1, A-2, A-3, A-4
A r-41........................ B -1, B-2, G -1 , G -2 , G-3
E a -1 4 0 .............. G -1 , G -2, G -3 

G -1, G -2, G -3 
B-1, B -2, G -1 , G-2, G -3

B r-8 2 ...................
C- 1 1 .........................
C -1 4 .......................... B -5

B-3, B-4, B -5  
G-1, G -2, G-3 
A-1, A-2, A-3, A-4

C a -4 5 .......,.............
C e -1 4 4 .....................
C m -244....................
C o -6 0 ........................ G-1, G -2 , G -3 

G-1, G -2, G -3C r-51 .........................
C s-1 3 4 ...................... G -1, G-2, G -3
C s-1 3 7 ...................... G -1, G-2, G -3
F e -55 .......................... B -5, G-1
F e -59 ............. ........... G-1, G -2, G-3
G a -6 7 ........................ G -1, G -2 , G-3
H-3 (Hî O).......... ....... B -5
H-3 (gasj................... B-1
1-123........................... G-1, G-2, G-3
1-125............ .............. G-1
1-131........................... G -1 , G -2, G -3
In-113m..„................. G -1 , G -2, G -3
lr-192......................... G-1, G -2, G -3
K r-85.................. B-1, B -2, G -1, G -2, G -3
K r-87......................... B-1, B -2, G -1, G-2, G -3
Kr-8 8 .......................... B -1, B -2, G-1, G-2, G -3
Mn-54........................ G-1, G-2, G-3
M o-99........................ G-1, G -2, G -3
N -13 ........................... B - 1 , B-2, G -1. G -2, G-3
0 - 1 5 ........................ . B -1, B-2, G -1 , G-2, G -3
P -32 ...................... . B-3, B-4, B -5
Pm -147..................... B-3, B -4, B—5
P o -2 1 0 ...................... A-1, A-2, A-3, A-4
P u -238 ........ .............. A-1, A-2, A-3, A-4
P u -239...................... A-1, A-2, A-3, A-4
P u -240 ............ ......... A -1 , A-2, A-3, A-4
S -3 5 ........................... B -5
S e - 7 5 ........................ G-1, G-2, G-3
S r -9 0 ......................... B -3, B-4, B -5
To-99.................. . B-3, B -4, B -5
T e -2 0 1 ...................... G-1, G -2, G -3
Uranium (total 

alpha).
A-1, A-4

Uranium (Isotopic)... A-1, A-3
X e-133 ...................... G-1
Y b-169...................... G-1, G -2, G-3
Zn-65.........  .......... G-1, G -2 , G -3

4. Quality Assurance Methods
Each facility required to measure their 

radionuclide emissions shall conduct a 
quality assurance program in 
conjunction with the radionuclide 
emission measurements. This program 
shall assure that the emission 
measurements are representative, and 
are of know precision and accuracy and 
shall include administrative controls to 
assure prompt response when emission 
measurements indicate unexpectedly 
large emissions. The program shall 
consist of a system of policies, 
organizational responsibilities, written 
procedures, data quality specifications, 
audits, corrective actions and reports. 
This quality assurance program shall 
include the following program elements:

4.1 The organizational structure, 
functional responsibilities, levels of 
authority and lines of communications 
for all activities related to the emissions

measurement program shall be 
identified and documented.

4.2 Administrative controls shall be 
prescribed to ensure prompt response in 
the event that emission levels increase 
due to unplanned operations.

4.3 The samples collection and 
analysis procedures used in measuring 
the emissions shall be described 
including where applicable:

4.3.1 Identification of sampling sites 
and number of sampling points, 
including the rationale for site 
selections.

4.3.2 A description of sampling 
probes and representativeness of the 
samples.

4.3.3 A description of any continuous 
monitoring system used to measure 
emissions, including the sensitivity of 
the system, calibration procedures and 
frequency of calibration.

4.3.4 A description of the sample 
collection systems for each radionuclide 
measured, including frequency of 
collection, calibration procedures and 
frequency of calibration.

4.3.5 A description of thelaboratory 
analysis procedures used for each 
radionuclide measured, including 
frequency of analysis, calibration 
procedures and frequency of calibration.

4.3.6 A description of the sample 
flow rate measurement systems or 
procedures, including calibration 
procedures and frequency of calibration.

4.3.7 A description of the effluent 
flow rate measurement procedures, 
including frequency of measurements, 
calibration procedures and frequency of 
calibration.

4.4 The objectives of the quality 
assurance program shall be documented 
and shall state the required precision, 
accuracy and completeness of the 
emission measurement data including a 
description of the procedures used to 
assess these parameters. Accuracy is 
the degree of agreement of a 
measurement with a true or known 
value. Precision is a measure of the 
agreement among individual 
measurements of the same parameters 
under similar conditions, Completeness 
is a measure of the amount of valid data 
obtained compared to the amount 
expected under normal conditions.

4.5 A quality control program shall 
be established to evaluate and track the 
quality of the emissions measurement 
data against preset criteria. The program 
should include where applicable a 
system of replicates, spiked samples, 
split samples, blanks and control charts. 
The number and frequency of such 
quality control checks shall be 
identified.

4.6 A sample tracking system shall 
be established to provide for positive 
identification of samples and data 
through all phases of the sample 
collection, analysis and reporting 
system. Sample handling and 
preservation procedures shall be 
established to maintain the integrity of 
samples during collection, storage and 
analysis.

4.7 Periodic internal and external 
audits shall be performed to monitor 
compliance with the quality assurance 
program. These audits shall be 
performed in accordance with written 
procedures and conducted by personnel 
who do not have responsibility for 
performing any of the operations being 
audited.

4.8 A corrective action program shall 
be established including criteria for 
when corrective action is needed, what 
corrective actions will be taken and who 
is responsible for taking the corrective 
action.

4.9 Periodic reports to responsible 
management shall be prepared on the 
performance of the emissions 
measurements program. These reports 
should include assessment of the quality 
of the data, results of audits and 
description of corrective actions.

4.10 The quality assurance program 
should be documented in a quality 
assurance project plan which should 
address each of the above requirements.
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Appendix B—[Amended]

15. By adding the following Method to 
the list of method in Appendix B:
Method 115—Monitoring for radon-222 

emissions
This Appendix describes the 

monitoring methods which must be used 
in determining the radon-222 emissions 
from underground uranium mines* 
uranium mill tailings piles, 
phosphogypsum stacks, and other piles 
of waste material emitting radon.

1. Radon-222 Emissions from  
Underground Uranium M ine Vents

1.1 Sampling Frequency and 
Calculation of Emissions. Radon-222 
emissions from underground uranium 
mine vents shall be determined using 
one of the following methods:

1.1.1 Continuous Measurement.
These measurements shall be made and 
the emissions calculated as follows:

(a) The radon-222 concentration shall 
be continuously measured at each mine 
vent whenever the mine ventilation 
system is operational.

(b) Each mine vent exhaust flow rate 
shall be measured at least 4 times per 
year.

(c) A weekly radon-222 emission rate 
for the mine shall be calculated and 
recorded weekly as follows:
A w= C iQ iT i + C 2Q 2T2+ . . • CiQiTt 
Where:
A w= T o ta l  rad on-222 em itted from  the mine 

during w eek(Ci)
Q = A v e r a g e  rad on-222 con centration  in mine 

vent U C i/m 3)
Q i= V olu m etric flow  rate  from  m ine vent 

i(m 8/h r)
T i= H o u rs  o f mine ventilation  system

operation during w eek for m ine vent i(hr)

(d) The annual radon-222 emission 
rate is the sum of the weekly emission 
rates during a calendar year.

1.1.2 Periodic Measurement. This 
method is applicable only to mines that 
continuously operate their ventilation 
system except for extended shutdowns. 
Mines which start up and shut down 
their ventilation system frequently must 
use the continuous measurement method 
described in Section 1.1.1 above. 
Emission rates determined using 
periodic measurements shall be 
measured and calculated as follows:

(a) The radon-222 shall be 
continuously measured at each mine 
vent for at least one week every three 
months.

(b) Each mine vent exhaust flow rate 
shall be measured at least once during 
each of the radon-222 measurement 
periods.

(c) A weekly radon-222 emission rate 
shall be calculated for each weekly 
period according to the method 
described in Section 1.1.1 In this 
calculation T=168 hr.

(d) The annual radon-222 emission 
rate from the mine should be calculated 
as follows:

5 2 -  W ,
Ay = (Awj +AW2+ . . . Awi

n

W h ere:
A y= A nnual rad on-222 em ission rate  from the 

mine (Ci)

Awi—'W eek ly radon-222 em ission ra te  during 
the m easurem ent period i(Ci) 

n = N u m b er of w eekly m easurem ent periods 
p er y e a r

W ,= N u m b e r of w eeks dining the y e a r that 
the mine ventilation system  is shut dow n  
in e x ce ss  of 7 co n secu tive d ays, i.e. the 
sum o f the num ber of w eeks each  
shutdow n e xceed s 7  days.

1.2 Test Methods and Procedures. 
Each underground mine required to test 
its emission, unless an equivalent or 
alternative method has been approved 
by the Administrator, shall use the 
following test methods:

1.2.1 Test Method 1 of Appendix A 
to Part 60 shall be used to determine 
velocity traverses. The sampling point in 
the duct shall be either the centroid of 
the cross section or the point of average 
velocity.

1.2.2 Test Method 2 of Appendix A 
to Part 60 shall be used to determine 
velocity and volumetric flow rates.

1.2.3 Test Method 6A of Appendix B, 
Method 114 to Part 61 shall be used for 
the analysis of radon-222.

2. Radon-222 Emissions From Uranium 
Mill Tailings Piles

2.1 Measurement and Calculation of 
the Mean Radon Flux.

2.1.1 Frequency o f Flux 
M easurements. Radon flux 
measurements shall be performed on 
uranium mill tailings piles after disposal 
as described below. Additional 
measurements shall be performed at any 
time if the cover on the pile is disturbed 
or erodes in  a manner that could cause a 
significant increase of the mean radon 
flux o f the pile.

2.1.2 Distribution and Number of 
Flux M easurements. Radon flux 
measurements shall be made at 
approximately regularly spaced 
locations over the surface of the tailings 
pile. The minimum number of radon flux 
measurements required to determine the 
mean flux is 100 or two per acre 
whichever is smaller.

2.1.3 Restrictions to Radon Flux 
M easurements. The following 
restrictions are placed on making radon 
flux measurements:

(a) Measurements shall not be 
initiated within 24 hours of a rainfall.

(b) If a rainfall occurs during the 24- 
hour measurement period, the 
measurement is invalid if the seal has 
washed away or if the collector is 
surrounded by water.

(c) Measurements shall not be 
performed if the ambient temperature is 
below 35°F or if the ground is frozen.

2.1.4 Radon Flux M easurements. 
Measuring radon flux involves the 
adsorption of radon on activated
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charcoal in a large-area collector. The 
radon collector is placed on the surface 
of the tailings pile area to be measured 
and allowed to collect radon for a time 
period of 24 hours. The radon collected 
on the charcoal is measured by gamma- 
ray spectroscopy. The detailed 
measurement procedure provided in 
Appendix A of EPA 520/5-85-029(1} 
shall be used to measure the radon flux 
on the tailings piles, except the surface 
of the tailings pile cover shall not be 
penetrated by the lip of the collector as 
directed in the procedure, rather the 
collector shall be carefully positioned on 
a flat surface with soil or fine sand, 
containing no more than background 
quantities of radium-226, used to seal 
the edge.

2.1.5 Calculations. The radon flux 
calculations shall be made as provided 
in Appendix A of reference EPA86(1). 
The mean radon flux for the uranium 
mill tailings pile shall be calculated by 
summing all individual flux 
measurements and dividing by the total 
number of flux measurements.

2.1.6 Reporting. The results of 
individual flux measurements, the 
approximate measurement locations on 
the tailings pile, and the mean radon 
flux shall be included in the emission 
test report. Any condition or unusual 
event that occurred during the 
measurements that could significantly 
affect the results shall also be reported.
3.0 Radon-222 Emissions From 
Phosphogypsum Stacks

3.1 Measurement and Calculation of 
the Mean Radon Flux. Radon flux 
measurements shall be made on 
phosphogypsum stacks as described 
below:

3.1.1 Distribution and num ber o f flux 
measurements. The distribution and 
number of radon flux measurements 
required on a stack will depend on 
clearly defined areas of the stack (called 
regions) that can have significantly 
different radon fluxes due to surface 
conditions. The mean radon flux shall 
be determined for each individual region 
of the stack. Regions that shall be 
considered are:

(a) Water covered areas,
(b) Water saturated areas (beaches),
(c) Loose and dry top surface areas,
(d) Hard-packed roadways, and
(e) Sides.
3.1.2 Number o f flux measurements.

Radon flux measurements shall be made 
within each region on the 
phosphogypsum stack, except for those 
areas covered with water. ,
Measurements shall be made at 
regularly spaced locations across the 
surface of the region, realizing that 
surface roughness will prohibit

measurements in some areas of a region. 
The minimum number of flux 
measurements considered necessary to 
determine a representative mean radon 
flux value for each type of region is:

(a) Water covered area—no 
measurements required as radon flux is 
assumed to be zero,

(b) Water saturated beaches—50 
radon flux measurements,

(c) Loose and dry top surface—100 
radon flux measurements,

(d) Hard-packed roadways—50 radon 
flux measurements, and

(e) Sides—100 radon flux 
measurements.

A minimum of 300 measurements are 
required. A stack that has no water 
cover can be considered to consist of 
two regions, top and sides, and will 
require a minimum of only 200 
measurements.

3.1.3 Restrictions to radon flux 
measurements. The following 
restrictions are placed on making radon 
flux measurements:

(a) Measurements shall not be 
initiated within 24 hours of a rainfall.

(b) If a rainfall occurs during the 24 
hour measurement period, the 
measurement is invalid if the seal 
around the lip of the collector has 
washed away or if the collector is 
surrounded by water.

(c) Measurements shall not be 
performed if the ambient temperature is 
below 35°F if the ground is frozen.

3.1.4 Areas o f stack regions. The 
approximate area of each region of the 
stack shall be determined in units of 
square meters.

3.1.5 Radon flux measurements. 
Measuring radon flux involves the 
adsorption of radon on activated 
charcoal in a large-area collector. The 
radon collector is placed on the surface 
of the stack area to be measured and 
allowed to collect radon for a time 
period of 24 hours. The radon collected 
on the charcoal is measured by gamma- 
ray spectroscopy. The detailed 
measurement procedure provided in 
Appendix A of EPA 520/5-85-0029(1) 
shall be used to measure the radon flux 
on phosphogypsum stacks, except the 
surface of the phosphogypsum shall not 
be penetrated by the lip of the radon 
collector as directed in the procedure, 
rather the collector shall be carefully 
positioned on a flat surface with soil or 
phosphogypsum used to seal the edge.

3.1.6 Calculations. The mean radon 
flux for each region of the 
phosphogypsum stack and for the total 
stack shall be calculated and reported 
as follows:

(a) The individual radon flux 
calculations shall be made as provided 
in Appendix A EPA 86 (1). The mean

radon flux for each region of the stack 
shall be calculated by summing all 
individual flux measurements for the 
region and dividing by the total number 
of flux measurements for the region.

(b) The mean radon flux for the total 
phosphogypsum stack shall be 
calculated as follows:

JiAi +  J2A2 +  JjAi
I« =

At

Where:
J,=M ean flux for the total stack (pCi/m2-s) 
Ji=Mean flux measured in region i(pCi/m2-s) 
A i = A r e a  of region i(m*)
At= Total area of the stacks

3.1.7 Reporting. The results of 
individual flux measurements, the 
approximate locations on the stack, and 
the mean radon flux for each region and 
the mean radon flux for the total stack 
shall be included in the emission test 
report. Any condition or unusual event 
that occurred during the measurements 
that could significantly affect the results 
should be reported.

4.0 References.
(1) Hartley, J.N. and Freeman, H.D., 

“Radon Flux Measurements on 
Gardinier and Royster Phosphogypsum 
Piles Near Tampa and Mulberry, 
Florida," U.S. Environmental Protection 
Agency Report, EPA 520/5-85-029, 
January 1986.

16. By adding the following Appendix 
D to Part 61:

Appendix D—Estimated Emissions 
Methods for Estimating Radionuclide 
Emissions

1. Purpose and Background
Facility owners or operators may 

estimate radionuclide emissions to the 
atmosphere for dose calculations 
instead of measuring emissions; 
Particulate emissions from mill tailing 
piles should be estimated using the 
procedures listed in reference #2. All 
other emissions may be estimated by 
using the “Procedures” listed below, or 
using the method described in reference

# 1 ' ,  '')2. Procedure '
To estimate emissions to the 

atmosphere:
(a) Determine the amount (in curies) 

used at facilities for the period under 
consideration. Radioactive materials in 
sealed packages that remain unopened, 
and have not leaked during the 
assessment period should not be 
included in the calculation.

(b) Multiply the amount used by the 
following factors which depend on the
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physical state of the radionuclide. They 
are:

(i) 1 for gases;
(ii) ”3 for liquids or particulate solids; 

and
(iii) 10“ 6 for solids.

If any nuclide is heated to a 
temperature of 100 degrees Celsius or 
more, boils at a temperature of 100 
degrees Celsius or less, or is 
intentionally dispersed into the 
environment, it must be considered to be 
a gas.

(c) If a control device is installed 
between the place of use and the point 
of release, multiply emissions from (b) 
by an adjustment factor. These are 
presented in Table 1.

Ta ble  1.— Adjustm en t  to  E mission Fa c to r s  for  E ffluen t  Controls

Controls Types of radionuclides controlled
Adjustment 

factor to 
emissions

Comments and conditions

HEPA Fitters Particulates.................................................................... 0.01 Not applicable to gaseous radionuclides; peri-

Particulates.................................................................... 0.1

odic testing is prudent to ensure high re­
moval efficiency.

Monitoring would be prudent to guard against

Particulates.................................................................... 1
tears in filter.

Insufficient data to make recommendation.
Iodine G as..................................................................... 0.1 Efficiency is time dependent; monitoring is

(‘ )0 .5
1

necessary to ensure effectiveness. 
Based on xenon half-life of 5.3 days;

Xenon............................................................................ . Provides no reduction of exposure to general

Particulates................................................................ 0.05
public.

Although venturis may remove gases, variabili-
1 ty in gaseous removal efficiency dictates 

adjustment factor for particulates only.
Not applicable to particulates.0.1

Particulates.................................................................... 0.05 Not applicable for gaseous radionuclides.
Xenon......... .................................................................... 0.1 Efficiency is time dependent; monitoring is

1
necessary to ensure effectiveness.

Provides no reduction to general public expo-

1
sures.

Generally provides no reduction of exposure
to general public.

1 Per week.

References
(1) Environmental Protection Agency, "A 

Guide for Determining Compliance with the 
Clean Air Act Standards for Radionuclides 
Emissions from NRC-Licensed and Non-DOE 
Federal Facilities”, EPA 5201/1-89-002, 
January 1989.

(2) Nuclear Regulatory Commission, 
“Methods for Estimating Radioactive and 
Toxic Airborne Source Terms for Uranium 
Milling Operations”, U.S. Nuclear Regulatory 
Commission Regulatory Guide 3.59, March 
1987.

17. By adding the following Appendix 
E to Part 61:

Appendix E—Compliance Procedures 
Methods for Determining Compliance 
With Subpart I

i . Purpose and Background
This Appendix provides simplified 

procedures to reduce the burden on 
Nuclear Regulatory Commission (NRC) 
licensees, and non-Department of 
Energy Federal facilities in determining 
compliance with 40 CFR Part 61, Subpart 
I. The procedures consist of a series of 
increasingly more stringent steps, 
depending on the facility’s potential to 
exceed the standard.

First, a facility can be found in 
compliance if the quantity of radioactive

material possessed during the year is 
less than that listed in a table of annual 
possession quantities. A facility will 
also be in compliance if the average 
annual radionuclide emission 
concentration is less than that listed in a 
table of air concentration levels. If the 
facility is not in compliance by these 
tables, it can establish compliance by 
estimating a dose using screening 
procedure developed by thè National 
Council on Radiation Protection and 
Measurements with a radiological 
source term derived using EPA approved 
emission factors. These procedures are 
described in a “Guide for Determining 
Compliance with the Clean Air Act 
Standards for Radionuclide Emissions 
From NRC-Licensed and Non-DOE 
Federal Facilities.”

A user-friendly computer program 
called COMPLY has been developed to 
reduce the burden on the regulated 
community. The Agency has also 
prepared a “User’s Guide for the 
COMPLY Code” to assist the regulated 
community in using the code, and in 
handling more complex situations such 
as multiple release points. The basis for 
these compliance procedures are 
provided in “Background Information 
Document: Procedures Approved for

Demonstrating Compliance with 40 CFR 
Part 61, Subpart I”. The compliance 
model is the highest level in the 
COMPLY computer code and provides 
for the most realistic assessment of dose 
by allowing the use of site-specific 
information.

2. Table o f Annual Possession Quantity.

(a) Table 1 may be used for 
determining if facilities are in 
compliance with the standard. The 
possession table can only be used if the 
following conditions are met:

(i) No person lives within 10 meters of 
any release point; and

(ii) No milk, meat, or vegetables are 
produced within 100 meters of any 
release point.

(b) All restrictions on selecting the 
physical state of the radionuclide from 
section 61.103 apply to section 61.104. (c) 
If the quantity of any radionuclide 
possessed annually is less than the 
value listed in Table 1, the facility is in a 
compliance. If a facility uses multiple 
radionuclides, and the sum of the 
amount of each used annually divided 
by the limit from Table 1 is less than 
unity, then the facility is in compliance.
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Table 1.—Annual Possession Quanti­
ties for Environmental Compliance

Annual possession quantities (Ci/yr)
Radionu­

clide Gaseous 1 
form

Liquid/
powder

form
Solid form

Ag-110m ...... 8E-05 8E-02 8E + 01
A m -241........ 2E-07 2E-04 2E-01
Ar-41.............. 1 E + 00 E
Au-198.......... 4E-02 4E + 01 4E-04
B a-140.......... 2E-03 2 E + 0 0 2 E + 0 3
C -14 ............... 3E-01 3 E + 0 2 3 E + 0 5
C e -1 4 4 ......... 1E-03 1E + 0 0 1E + 03
C m -244........ 3E-06 3E-03 3 E + 0 0
Co—60............ 1E-05 1E-02 1E+01
C r-51 ............ 5E-02 5E+01 5 E + 0 4
C s-134.......... 4E-05 4E-02 4E + 01
C s-137.......... 2E-05 2E -02 2E + 01
Eu-154.......... 1E-05 1E-02 1E+01
F e -5 9 ............ 1E-03 1E + 00 1E + 03
G a -6 7 ........... 1E-01 1E + 02 1 E + 05
Gd-152......... 1E-06 1E-03 1E + 00
H-3................. 8 E + 0 0 8 E + 0 3 8 E + 0 6
H f-181.......... 2E-03 2 E + 0 0 2 E + 0 3
H g-197......... 2E-01 2E + 0 2 2 E + 0 5
H g-203......... 4E-03 4 E + 0 0 4 E + 0 3
I—1 2 3 ......... .... 4E-01 4 E + 0 2 4 E + 0 5
1-125.............. 5E-03 5 E + 0 0 5 E + 03
1-131....... ...... 6E-03 6 E + 0 0 6 E + 0 3
In-113m....... 2 E + 0 0 2 E + 0 3 2 E + 0 6
lr-192............ 8E-04 8E-01 8 E + 0 2
K -40.............. 6E-05 6E-02 6E + 01
Kr-83m ......... 7 E + 03
Kr-85............. 5E-I-02
Kr-85m ......... 9 E + 0 0
Kr-87______ 2E-I-00
M n-54........... 2E-04 2E-01 2 E + 0 2
Mo-99 * ........ 7E-02 7E + 01 7E-04
N a-24 ........... 2E-02 2E + 01 2 E + 0 4
N b-95........... 2E-03 2 E + 0 0 2 E + 0 3
Ni-63............. 3E-01 3 E + 0 2 3 E + 0 5

1 Radionuclides boiling at 100 °C or less, or ex­
posed to a  temperature of 100 °C or more, must be 
considered to be a gas.

* Mo-99 contained in a  generator to produce tech­
netium-99 can be assumed to be a  solid.

Table 1.—Annual Possession Quanti­
ties for Environmental Compliance 
(continued)

Radionu­
clide

Annual possession quantities (Cr/yr)

Gaseous 
form 1

Liquid
powder

form
Solid form

P -3 2 .............. 5E-03 5 E + 0 0 5E + 0 3
Pb-210.......... 5E-05 5E-02 5E+01
Po-210.......... 9E-05 9E-02 9E+01
R u -103 ......... 3E-03 3 E + 0 0 3 E + 0 3
S -3 5 .............. 3E-02 3 E + 0 0 3 E + 0 4
Sb-124 .......... 5E-04 5E-01 5E +  02
S c -4 6 ............ 3E-04 3E-01 3 E + 0 2
S e -7 5 ............ 1E-03 1 E + 00 1E + 03
Sn -113 .......... 2E-03 2 E + 0 0 2E +  03

Table 1 —Annual Possession Quanti­
ties for Environmental Compliance 
(continued)—Continued

Annual possession quantities (Cr/yr)
Radionu­

clide Gaseous 
form 1

Liquid
powder

form
Solid form

Sr-85 ............. 2E-03 2 E + 0 0 2 E + 0 3
Sr-90 ............. 8E-04 8E-01 8 E + 0 2
Tc-95m ......... 1E-03 1E + 00 1 E + 03
Tc-99m ......... 1 E + 00 1E + 03 1E + 0 6
W -187........... 9E-02 9E + 01 9E + 0 4
X e-133.......... 4E + 01
X e-133m ...... 5E + 01
X e-135.......... 6E-00
Zn-65............ 3E -04 - 3E-01 3 E + 0 2

1 Radionuclides boiling at 100 “C or less, or ex­
posed to a  temperature of 100 °C or more, must be 
considered to be a gas.

3. Table o f Concentration Levels
(a) Table 2 may be used for 

determining if facilities are in 
compliance with the standard.

1. The concentration table can only be 
used if all releases are from point 
sources and concentrations have been 
measured using EPA-approved methods, 
and the distance between each stack or 
vent and the nearest resident is greater 
than 3 times the diameter of the stack or 
vent.

2. If the concentration of any 
radionuclide released from the facility is 
less than the value listed in Table 2, die 
facility is in compliance. If a facility 
releases multiple radionuclides, and the 
sum of the concentration of each 
radionuclide divided by its limiting 
concentration from Table 2 is less than 
unity, then the facility is in compliance.

4. NCRP Screening M odel
The procedures described in National 

Council on Radiation Protection and 
Measurement Commentary No. 3 
“Screening Techniques for Determining 
Compliance with Environmental 
Standards” may be used to determine 
the dose to members of the general 
public from emissions of radionuclides 
to the atmosphere.

5. The COMPLY Computer Code
The COMPLY computer code may be 

used to determine compliance with 
Subpart L The compliance model in the

COMPLY computer code may be used to 
determine the dose to members of the 
general public from emissions of 
radionuclides to the atmosphere. The 
compliance model contains more 
radionuclides than the current version of 
NCRP Commentary No. 3.

Table 2.—Concentration Levels for 
Environmental Compliance

Radionu­
clide

Concentra­
tion (Ci/ 

ms)
Radionu­

clide
Concen­

tration (Ci/ 
ma)

Ag-110m...... 7E-14 Kr-85............. 7E-07
Am-241........ 2E-15 Kr-85m......... 1E-08
Ar-41 1E-09 Kr-87 3E-09
Au-198.......... 1E-11 Mn-54 2E-13
Ba-140 1E-12 Mo-99 8E-12
C-14.............. 4E -12 Na-94 2E-11
C e-144......... 7E-13 Nb-95 2E-12
Cm-?44 4E -15 Ni-fi3 1E-11
Co-fiO 2E-14 P-3? 7E-14
Or-51 5E-11 Ph-?10 3E-15
Cs-134.......... 2E-14 PO-210.......... 8E -15
Cs-137.......... 2E-14 Ru-103......... 2E-12
Eu-154.......... 2E -14 S-3K 5E -13
Fe-fifl 8E-13 Sb-124. 4E-13
G a-67........... 8E-11 4E-13
Gd-15 2 ......... 2E-14 Se-75............ 4E-13
H-3................. 4E -09 Rn-11.3 5E-13

2E-12 Rr-flfi 8E-13
Hg-197 2E-11 Sr-90........ . 2E-14
Hg-203......... 9E-14 Tc-95m......... 1E-13
1-1 ?3 5E-10 Tn-99 2E-13
I-19S 9E-14 Tc-99m......... 2E-9
1-131 3E -9 W-1R7 2E-11
ln-113m . 3E-09 Xe-133 5E-8
lr-199 8E-13 Xe-133m ...... 7E-9
K-40 3E-14 X«-13fi 1E-8
Kr-83m......... 9E-06 Zn-65............ 7E-14

6. References
(1) Environmental Protection Agency, “A 

Guide for Determining Compliance with the 
Clean Air Act Standards for Radionuclides 
Emissions from NRC-Licensed and Non-DOE 
Federal Facilities’’, EPA 5201/1-89-002, 
January 1989.

(2) Environmental Protection Agency, 
"User’s Guide for the COMPLY code”, EPA 
520/1-89-003, January 1989.

(3) Environmental Protection Agency, 
“Background Information Document: 
Procedures Approved for Demonstrating 
Compliance with 40 CFR Part 61, Subpart I”, 
EPA 520/1-89-001, January 1989.

(4) National Council on Radiation 
Protection and Measurement, “Screening 
Techniques for Determining Compliance with 
Environmental Standards”, NCRP 
Commentary No. 3, Revision of January 1989. 
[FR Doc. 89-5054 Filed 3-6-89; 8:45 amj
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ADMINISTRATIVE COMMITTEE OF 
THE FEDERAL REGISTER

1 CFR Parts 2,3,5,6,7,8,9,10,11,12, 
15,16,17,18,19,20,21 and 22

Updates and Changes to Publication 
Procedures; Final Rule

AGENCY: Administrative Committee of 
the Federal Register. 
actio n : Final rule.

SUMMARY: The Administrative 
Committee of the Federal Register 
(ACFR) is updating its regulations for 
the Office of the Federal Register (OFR) 
publication system to clarify certain 
policies and reflect current procedures. 
These amendments concern availability 
of OFR publications, procedure and 
timing of regular schedule, reinstatement 
of expired regulations, effective dates 
and time periods, and technical 
amendments. The action is intended to 
improve publication procedures and 
better serve agencies and the public. 
EFFECTIVE DATE: April 6,1989.
FOR FURTHER INFORMATION CONTACT: 
Frances McDonald or Sandra McLean 
(202) 523-4534.
SUPPLEMENTARY INFORMATION: In the 
Federal Register of August 9,1988 (53 FR 
29990) the ACFR proposed to amend 
some of its regulations to clarify certain 
policies and to reflect current 
procedures. All comments received were 
from Federal agencies with the 
exception of one comment from a State 
agency. The ACFR has analyzed all the 
comments and based on them, has made 
several changes to the regulations as 
proposed.

Availability of Office of the Federal 
Register Publications

No comments were received on the 
ACFR’s proposed consolidation and 
updating of regulations concerning 
availability of OFR publications.

The Federal Register Act gives the 
ACFR the authority to regulate the 
number of copies of OFR publications to 
be distributed without charge to 
members of the Government for official 
use and to be made available for 
purchase by the public. (44 U.S.C. 1506)

The ACFR is amending its regulations 
by consolidating all information on the 
availability of OFR publications in a 
new Subchapter D consisting of two 
parts, Parts 11 and 12. Information on 
subscriptions and official distribution 
within the Federal Government is 
presently dispersed throughout Chapter 
1, with information located ip 1 CFR 3.4,
1 CFR Part 7 ,1  CFR 8.8,1 CFR 9.3,1 CFR 
10.4, and 1 CFR 10.14.
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The consolidation of all regulations 
concerning the availability of OFR 
publications provides a central, 
convenient source of information for 
users of OFR publications. Additionally, 
future revision of these consolidated 
regulations is simplified.

Some of the regulations consolidated 
in Subchapter D are out-of-date. The 
ACFR, therefore, revises these 
regulations. The regulations are also 
restructured and reworded for 
consistency. Since several OFR 
publications are now available in paper, 
microfiche, and magnetic tape forms, 
some of the regulations are clarified to 
identify the specific form to which the 
text applies. Also, present regulations 
provide that various OFR publications 
are distributed in the number needed, 
without charge to members of the 
Government for official use. The 
provision of these copies is based on a 
written request to the Director of the 
Federal Register, therefore, this 
procedure is included when applicable.

The availability of the slip laws and 
the U.S. Statutes at Large is not 
controlled by the ACFR and therefore 
information on their availability is not 
included in the new Part 11. In addition 
to paper and microfiche, the Federal 
Register, the Code of Federal 
Regulations (CFR), and The United 
States Government Manual, are now 
available in magnetic tapes. The current 
prices and availability of these magnetic 
tapes are added in the new Part 11.

The monthly Federal Register Index 
and the LSA (List of CFR Sections 
Affected) are included with each 
Federal Register subscription and each 
official distribution. Statements to this 
effect have been added in the new 
§ § 11.2 and 12.1(e). Additionally, the 
monthly Federal Register Index and LSA 
are available as separate subscriptions. 
A regulation on subscription to the LSA 
is added at § 11.8. A regulation on 
subscription to the monthly Federal 
Register Index is redesignated from 
§ 3.4(b)(8) to § 11.8.

Regulations Affected by Court Decision 
or Act of Congress

The ACFR proposed § 8.10 to 
emphasize the requirement that agencies 
publish documents in the Federal 
Register when their regulations are 
affected by a court decision or an Act of 
Congress. The Federal Register Act at 44 
U.S.C. 1510 requires that die CFR 
contain agency regulations having 
general applicability and legal effect 
that are relied upon by the agency in the 
discharge of its functions and are in 
effect as of certain dates specified by 
the ACFR. Section 1510(e) specifically 
contemplates a system wherein agencies

publish documents in the Federal 
Register, as necessary, to amend the 
CFR. The CFR together with these 
documents are prima facie evidence of 
the text of the regulations and the fact 
that they are in effect on and after the 
revision date of the CFR volume.

Although agency commenters 
acknowledged their responsibility for 
keeping their regulations current, 
proposed § 8.10 created a great deal of 
confusion as to how to comply with the 
rule in various fact situations that may 
arise.

In view of the agencies' difficulties in 
interpreting the proposed § 8.10, the 
ACFR believes it may not be 
appropriate to set out a general rule that 
would be applicable to widely varying 
facts and circumstances surrounding 
particular court decisions and statutes. 
Moreover, proposed § 8.10 is somewhat 
redundant in view of the fact that the 
ACFR is amending § 8.1 to more 
precisely mirror the language of 44 
U.S.C. 1510 providing that die CFR 
contain regulations having legal effect. 
As discussed previously, the 
requirement that the CFR contain 
documents having legal effect places 
responsibility on each agency to 
expeditiously amend its regulations 
whenever the regulations are rendered 
ineffective in whole or in part by a court 
decision or an Act of Congress.

Filing for Public Inspection and 
Publication Schedules

The Federal Register Act of 1935 
provides for an official publication 
called the Federal Register in which all 
rules and regulations of Federal 
agencies shall systematically and 
uniformly be published. Under that Act, 
the ACFR is charged with regulating the 
"manner and form" in which the Federal 
Register shall be printed. (44 U.S.C. 
1506(3)).

The ACFR provides a regular schedule 
for filing for public inspection and 
Federal Register publication in 1 CFR
17.2. Section 17.2(a) presently provides 
that receipt of a document by the OFR in 
the ordinary course of business (8:45 
a.m.-5:15 p.m.) is considered to be a 
request for filing for public inspection 
and publication on the regular schedule, 
that is, 3 working days later.

Before a document can be scheduled 
for filing for public inspection and 
publication, it must be reviewed to 
ensure that it meets publication 
requirements set out in 1 CFR Chapters I 
and II. When documents are submitted 
late in the afternoon, the amount of time 
available for processing is severely 
decreased. As long as the number of 
documents submitted late in the day
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was small, this did not pose a problem 
for the printing and overall production 
of the Federal Register. Experience now 
shows, however, that so many 
documents are being submitted late in 
the afternoon that assigning the 3-day 
publication schedule for documents 
received larte in die day is not practical 
and does not allow efficient use of 
editorial and printing staff resources.

This rule changes the deadline for 
receiving documents for filing for public 
inspection and publication on the 
regular 3-day sdiedule to 2:00 p.m. 
Documents received after 2:00 p.m. 
receive the next working day’s Tegular 
filing for public inspection and 
publication schedule. Hie 2:00 p.m. 
deadline greatly improves the situation 
created by a large number of documents 
submitted late in the afternoon and 
allows for a  more efficient production 
process.

One commenter suggested changing 
the 2:00 p.m. deadline for receiving 
documents for publication on the regular 
3-day schedule to a later cutoff time in 
order to accommodate the use o f agency 
shuttles after lunchtime. The ACER 
cannot move the deadline bade and stiU 
ensure that the OFR has adequate time 
for processing documents.

While the Administrative Committee 
recognizes that requiring receipt of 
documents by 2:00 p.m. to qualify for 
OFR’s regular schedule may necessitate 
certain agency administrative 
adjustments, it believes that the overall 
benefits justify this change. Emergency 
processing of documents will continue to 
be offered as provided in 1 CFR 17.3 and 
new §§ 17.5 and 17.6.

One commenter expressed concern 
that the 2:00 p.m. deadline for receiving 
documents for the regular 3-day 
schedule might change the OFR’s 
current practice on “emergency filings”. 
The commenter urged that this current 
practice on emergency filings be 
codified in 1 CFR 17.2. The commenter 
further suggested that the provision that 
a document is filed only after it has been 
received, processed and assigned a 
publication date be included in 1 CFR
17.2.

The part heading for Part 17 has been 
revised to read “Filing for Public 
Inspection and Publication Schedules” 
and several sections in the part have 
been revised to clarify the difference 
between the regular and emergency 
schedules for filing for public inspection 
and the regular and emergency 
schedules for publication.

In response to the commentera* 
suggestions, a new paragraph is added 
to $ 17.2 s ta ting that each document 
received shall be filed for public 
inspection only after it has been

received, processed and assigned a 
publication date. Also, language is 
added to clarify that the section 
provides for both the regular schedule 
for filing for public inspection and the 
regular schedule for publication.

New § 1 17.5 and 17.6 are added to 
codify the OFR’s current practice on 
emergency filing for public inspection.

If an agency wishes to provide 
immediate notice to the public of a 
document’s contents, the agency may 
request immediate processing and filing 
for public inspection. This is known as 
emergency filing for public inspection. A 
document may be filed for public 
inspection on the same day it is received 
if  there is sufficient time for the 
document to be both processed and 
assigned a publication date by the OFR 
staff and inspected by the public. The 
document remains on public inspection 
until it is published according to either 
the regular or deferred schedule.

The ACFR has not provided in 
regulations for a regular schedule for 
Sunshine Act documents in the past, 
although the OFR has historically 
afforded these documents an expedited 
schedule. This rule formalizes the OFR’s 
longstanding policy of assigning a 2-day 
schedule for each correctly submitted 
notice of meeting issued under the 
“Government in the Sunshine Act” {5 
U.S.C. 522b(e)(3)). In accordance with 
the OFR’s existing policy, each Sunshine 
Act document received before 4:00 p.m, 
is scheduled to be published 2 working 
days later. Each document received 
after 4:00 pjm. is scheduled to be 
published 3 working days later.

Sunshine Act documents are 
published in a separate section of the 
Federal Register under simplified 
formatting requirements. This simplified 
format allows an agency to present 
statutorily required information in a  
clear and efficient manner while 
providing public notice as quickly as 
possible. The OFR’s abbreviated 2-day 
schedule is available because the 
simple, standardized format permits 
quicker processing.
Reinstatement of Expired Regulations

Section 18.16 is added to provide that 
agencies may reinstate regulations 
removed from the CFR data base which 
have expired by their own terms only by 
republishing the regulations in foil text 
in the Federal Register. This rule is 
necessary to enable OFR to maintain a 
more current CFR data base and to 
promote an orderly system of 
codification.

The addition of this rule was 
prompted by agency requests seeking to 
extend the effective dates of rules after 
they have expired by their own terms

but prior to the annual revision date of 
the agency’s CFR title, with the aim of 
avoiding republication of reinstated 
rules in full text in the Federal Register.

However ill-advised tins method of 
reinstating rules is in terms of good 
rulemaking practice, the ACFR finds 
that as a practical matter, it is not 
possible for agencies to rely on the 
revision date of the CFR title affected as 
the deadline for retroactively reinstating 
expired rules. The tendency of some 
agencies to fall back on CFR revision 
dates as a last resort for reviving 
regulations conflicts with OFR’s 
procedures for updating the CFR.

Under the Federal Register A c t 44 
U.S.C. 1510(c), the ACFR is authorized to 
regulate the codification of the CFR with 
a view to keeping the Code as current as 
practicable. In order to compile and 
issue revised editions of the CFR in a 
timely fashion, the OFR must update the 
CFR data base on a regular, if not daily 
basis. Once defunct regulations are 
removed from the data base, the only 
practical means of reinstating them is to 
republish them in full in the Federal 
Register,

As originally proposed, 5 18.16 
contemplated a complete ban on 
retroactive reinstatement of expired 
regulations. The ACFR continues to hold 
that good rulemaking practice calls for 
expired regulations to be republished in 
foil. However, the ACFR recognizes that 
in those instances in which it is still 
possible for text to be retrieved from the 
CFR data base, the decision of whether 
to reinstate regulations by retroactive 
amendment or by full text republication 
is best left to the discretion of the 
individual agency.

Commenters who cited the annual 
revision date of the CFR title affected as 
the appropriate termination point for 
reinstating expired regulations should 
be aware that the CFR data base is 
subject to continuous updating to keep 
pace with changes in Federal 
regulations. It is the status of the text in 
the regularly updated data base at any 
given time that determines whether an 
expired rule may be reinstated, rather 
than the revision date of the CFR title. 
This procedure is necessary to ensure 
that new revisions of the CFR are 
delivered on a prompt basis,

Commenters should also bear in mind 
that the once yearly revision of the CFR 
is a minimum standard. The ACFR 
proposed § 18.16 to accommodate the 
prospect that the CFR may be made 
available in a more frequently updated 
form in the future.

As originally proposed, § 18.16 did not 
define the term "expired” within the 
regulatory text. Several commenters
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were confused as to the type of expired 
material to which § 18.16 applies. To 
clarify the focus of § 18.10, the ACER 
modified the rule language to limit the 
application of § 18.16 to regulations 
which have “expired by their own 
terms". With this modification it should 
be clear that § 18.16 narrowly applies to 
rules of expressly limited duration 
which have expired under the terms set 
out in the effective dates section of the 
preamble or in the text of the rule itself.

Another misperception among 
commenters relates to rules which are 
currently being enforced but only have 
application with respect to past years. 
For example: the IRS retains rules in the 
CFR applicable to obligations and 
liabilities arising in past tax years; the 
Federal Crop Insurance Corporation 
carries rules relating to past crop years; 
the Health Care Financing 
Administration has regulations 
concerning Medicare and Medicaid 
benefits and payments which are 
applicable within various time periods; 
and the National Highway Traffic Safety 
Administration retains safety and fuel 
economy rules relating to a number of 
past model years.

These types of currently enforceable 
rules having prior application periods 
are not rules of expressly limited 
duration as contemplated by § 18.16. 
Agencies may continue to carry rules 
such as these in the CFR.

Another commenter opposed prompt 
removal of expired regulations from die 
CFR data base on the basis that removal 
should only be made at the agency's 
initiative. The ACFR points out that 
OFR does not remove regulations on its 
own initiative. Section 18.16 refers to 
regulations of expressly limited duration 
that have expired by their own terms. 
Removal of such regulations is self* 
executing in the sense that when the 
OFR finds it necessary to delete such 
material from the CFR data base, it is 
simply carrying out an agency’s original 
instructions. These instructions are 
found in the effective dates section of 
the preamble or in text of the rule itself.

It should be noted that § 21.6 already 
requires agencies to submit notification 
by document for publication in the 
Federal Register when a codified 
regulation expires. Although the 
procedure for removal under § 21.6 
might seem to be inconsistent with the 
procedure inherent in § 18.16, in 
practice, OFR will only implement an 
agency's original removal instructions 
as a last resort when the agency has 
failed to submit timely notification as 
required by § 21.6. The ACFR views 
these two procedures not as 
contradictory provisions, but rather as a 
necessary redundancy to ensure that the
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FR/CFR publication system is currently 
updated. While the addition of § 18.16 
will enable the OFR to work toward a 
more current data base, the ACFR 
stresses that it continues to be the 
agencies’ responsibility to follow § 21.16 
to keep the CFR current.

Several commenters objected to 
§ 18.16 by citing the expense of 
republication. The ACFR acknowledges 
that its requirement of full text 
republication could result in higher 
printing costs in some cases. However, 
such costs are largely avoidable when 
agencies monitor their regulations and 
make timely amendments.

Some commenters noted that there are 
circumstances in which it is not possible 
for an agency to amend its regulations 
Until after the expiration date has 
passed. To address this concern as well 
as cost considerations cited above, the 
ACFR modified § 18.16 to require that 
agencies republish expired regulations 
in full text when the OFR has in fact 
deleted the regulations from the CFR 
data base. Agencies should consult with 
the OFR to determine the status of the 
text of regulations being reinstated. This 
should be done before the reinstatement 
document is submitted to agency 
officials for clearance and signature.

Even though under the new § 18.16 
avoidance of full text republication may 
still be possible in some instances, the 
ACFR continues to strongly recommend 
that agencies publish rules in full when 
reinstating expired regulations. This 
procedure unambiguously satisfies the 
legal requirements for rulemaking and is 
clearly the most convenient for users of 
the FR/CFR publication system.

One commenter raised the issue of 
court ordered stays affecting regulations 
that are due to expire. The commenter 
correctly pointed out that OFR would 
not necessarily be aware of such court 
orders. The ACFR responds by noting 
that it is the responsibility of the agency 
to keep OFR informed. [See 1 CFR 
18.17(c).] There should be no difficulty in 
preserving stayed regulations in the data 
base if agencies are conscientious in 
alerting OFR.

Finally, one commenter requested 
clarification as to whether a document 
that republishes reinstated rules in full 
should be a proposed or final rule. The 
extent to which the notice and comment 
provisions of the APA, 5 U.S.C. 551 et 
seq., apply to reinstated rules is a 
question that is within the individual 
agency’s discretion to determine.
Effective Dates and Time Periods

In 1 CFR 18.17, paragraph (a) is 
revised in accordance with the OFR’s 
current practice, to reflect the fact that 
many agencies now rely on computed
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dates. The ACFR no longer expresses a 
preference for documents setting forth 
dates certain over documents setting 
forth time periods measured by a certain 
number of days after publication.

One commenter suggested that the 
ACFR revise 1 CFR 18.17(a) by using the 
words “rule document” rather than 
“document” and “shall" rather than 
“should”. The ACFR does not agree with 
either suggestion. Paragraph (a) applies 
not only to rule but also proposed rule 
and notice documents which contain 
either a date certain or a time period 
measured by a certain number of days 
after publication in the Federal Register.

Paragraph (a) does not require a 
specific date or time period measured by 
a certain number of days after 
publication, because such a requirement 
would be inconsistent with the fact that 
some effective dates are dependent 
upon Congressional action. Thus, the 
term “shall” is not appropriate.

The ACFR received 5 comments on 
paragraph 18.17(c) which would require 
an agency to promptly publish a 
document in the Federal Register 
announcing an effective date in the 
event an act of Congress or court 
decision establishes or changes the 
effective date of an agency’s regulation.

One commenter wanted a clarification 
of the term “court”. The word “Federal" 
has been added to make that 
clarification.

Two commenters were concerned 
about publishing a document prior to a 
final determination by a court of last 
resort To meet this concern, the word 
“dispositive” has been added to the 
regulation.

One commenter was concerned that 
the regulation would be inconsistent 
with the notice and comment 
requirements of the APA, 5 U.S.C. 553. 
This rule is not inconsistent with the 
APA. The documents required to be 
published in the Federal Register under 
1 CFR 18.17 are ones in which there is 
no discretion on the part of the agency 
and therefore nothing for the public to 
comment on in accordance with 5 U.S.C. 
553.

The responsibility for keeping agency 
regulations current and consistent with 
relevant acts of Congress and court 
orders rests with each agency. The APA 
requires that agencies provide notice of 
rulemaking by means of publication in 
the Federal Register. The ACFR takes 
the position that notice of a change to a 
regulation’s effective date is an integral 
element of any rulemaking. Therefore, 
any change to an effective date due to 
act of Congress or court order should be 
published in the Federal Register.
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Another commenter pointed out that 
not only acts of Congress but also 
Congressional action can establish an 
effective date. For example, some 
agencies must submit their regulations 
for Congressional review for a specified 
period of time based on days Congress 
is in session. The regulation has been 
expanded to also include Congressional 
action.

The OFR has received agency 
rulemaking documents that contained 
effective dates dependent upon 
Congressional action. Additionally, 
court orders or acts of Congress 
occasionally establish or change the 
effective date of an agency’s regulation. 
In either of these instances, the public is 
only made aware of the changes in 
effective dates in a timely, convenient 
manner if the agency publishes a 
Federal Register document. Clearly the 
public has an interest in knowing the 
date on which compliance with agency 
regulations becomes mandatory. In most 
cases, the public can rely on the FR/CFR 
system to supply the effective date for 
any regulation.

In the past, the OFR has received a 
few agency documents, which contained 
both an effective date dependent upon , 
Congressional action and language to 
the effect that persons interested in the 
effective date of the regulations should 
call the agency’s contact person. Such 
an added burden upon the regulated 
public is unhelpful and unnecessary 
when Federal Register publication is 
available and required as the source of 
legal notice of rulemaking by the APA.

Furthermore, a practical consideration 
includes the burden such a vague 
effective date places on OFR editors 
updating the annual CFR volumes.
When agency documents refer the 
public to the agency for a regulation’s 
effective date, OFR editors must call the 
agency to discover the status of each 
such regulation prior to updating the 
yearly revision of the CFR volumes. 
Thus, the OFR as well as the public, 
must go outside the FR/CFR system to 
discover the current status of these 
regulations.

A second consideration is the ACFR’s 
goal to improve Federal agencies’ access 
to the most current text of the CFR. In 
order to implement this goal and 
maintain an orderly scheme of 
codification, the OFR editors must know 
the effective date of each regulation.

This regulation satisfies the legal 
requirements for rulemaking, relieves a 
presently existing burden on the public, 
helps maintain an orderly system of 
codification, and is compatible with 
ACFR’s plans to fully implement a 
currently maintained data base. For 
these reasons, the ACFR amends 1 CFR

18.17 by adding a new paragraph (c) to 
require that an agency promptly publish 
a document in the Federal Register 
announcing the effective date in the 
event an effective date is dependent 
upon Congressional action, or an act of 
Congress or a dispositive Federal court 
decision establishes or changes the 
effective date of an agency regulation.

Updating Regulations
The ACFR has the statutory 

responsibility for maintaining the entire 
FR/CFR publication system and 
preserving its practical usefulness. This 
govemmentwide responsibility requires 
that the ACFR issue regulations that will 
ensure and facilitate access to 
Government documents.

Some of the regulations in 1 CFR are 
simply out-of-date. The ACFR, therefore, 
is removing or amending these 
regulations to reflect current publication 
procedures.

The ACFR received several comments 
supporting the proposal to update its 
regulations and expressing appreciation 
to the OFR staff for its document 
drafting and reviewing services.
Through this consultative process, the 
OFR staff will continue to work with 
agencies to resolve their document 
drafting problems.

1116 ACFR makes a nomenclature 
change in 1 CFR 2.3. The change corrects 
the name of the OFR’s parent agency to 
the National Archives and Records 
Administration.

Some of the regulations in 1 CFR are 
gender specific. Sections that contain 
gender specific terminology, 1 CFR 2.4,1 
CFR 5.3,1 CFR 9.1,1 CFR 16.2,1 CFR
16.3,1 CFR 16.4,1 CFR 17.4,1 CFR 18.7,1 
CFR 20.1,1 CFR 21.14, and 1 CFR 21.42 
are amended to eliminate gender 
specification.

The title of “The United States 
Government Manual” is corrected in 1 
CFR 2.5,1 CFR 9.1, the Part heading of 1 
CFR Part 20, and 1 CFR 20.1. Also, the 
“Federal Register Index” and the "LSA 
(List of CFR Sections Affected)” are 
added to the list of publications in 
paragraph (c) of 1 CFR 2.5.

Hie ACFR makes minor technical 
changes to 1 CFR 3.2 and to the section 
heading of 1 CFR 3.3. One commenter 
suggested that the word "filed” in 1 CFR 
3.2(b) be replaced with the word 
“available”. The ACFR defines the word 
“filing” in § 1.1 of its regulations as 
“making a document available for public 
inspection at the Office of the Federal 
Register. . . ”. The addition of the phrase 
"for public inspection” after the word 
“filed” or “filing” in 1 CFR 5.2, 5.3, and 
18.4 is consistent with the ACFR’s use of 
the word “filing” throughout its 
regulations. The ACFR has clarified the

usage of the term “filing” under the 
Federal Register Act and will not adopt 
the commenter’s suggested language 
change as the suggested language could 
result in confusion.

The regulations at 1 CFR 5.2 and 5.3 
are clarified by adding the phrase “filed 
for public inspection” in place of the 
word "filed” in accordance with the 
language and content of 44 U.S.C. 1503.1 
CFR 5.6 is also clarified.

The categories of documents listed in 
1 CFR 5.9 are clarified and expanded 
when necessary to reflect the current 
publication requirements of the ACFR. 
One commenter suggested that including 
“general policy statements” in the rules 
and regulations category of 1 CFR 5.9(b) 
is misleading since policy statements 
that are not related to any rule and do 
not have general applicability and legal 
effect appear in the noticea category.
The ACFR has therefore clarified 
paragraph (b) to include "general policy 
statements concerning regulations”.

Another commenter asked why 
temporary and interim rules are not 
published in the CFR or listed as rule 
category documents in 1 CFR 5.9. The 
ACFR regards all permanent, temporary 
and interim rules simply as “rules” 
under section 5.9, publishes them in the 
rules category of the Federal Register 
and codifies them in the CFR if die rules 
are in effect as of the revision date of 
the CFR tide affected.

In 1 CFR 6.5, the term “index-digests” 
is changed to "indexes, digests” and the 
section is clarified. The OFR publishes 
both indexes and digests, but not index- 
digests.

The term "general applicability and 
current or future effect” is changed to 
“general applicability and legal effect” 
in 1 CFR 8.1. This change adopts the 
language used in 44 U.S.C. 1505 and is 
consistent with the ACFR’s language in 
1 CFR 5.2.

The language in paragraph (c) of 1 
CFR 8.3 is clarified.

The Code of Federal Regulations 
Index now contains the parallel tables 
of authorities and rules described in 1 
CFR 8.5. The ACFR is updating and 
clarifying this section to reflect current 
practice.

The ACFR is clarifying the section 
heading of 1 CFR 15.4. Tliis section’s 
text pertains to the reproduction and 
certification of copies of acts and 
documents.

The ACFR is removing 1 CFR 15.5. 
Information on the availability of OFR 
publications controlled by the ACFR has 
been consolidated in the new 
Subchapter D. The availability of the 
slip laws and the U.S. Statutes at Large 
is not controlled by the ACFR and,
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therefore, reference to their availability 
is removed.

An addition to 1 CFR 16.2 provides 
that agency liaison officers shall be 
available to discuss documents 
submitted for publication with the OFR 
editors. This provision emphasizes the 
importance the ACFR places on this 
aspect of the liaison officer’s duties.

The word “agency" is added to the 
text for identification purposes in 1 CFR 
16.2,16.3, and 16.4.

The OFR’s procedures require each 
agency requesting publication on the 
emergency schedule to submit its 
request by letter. Therefore, 1 CFR 17.4 
is revised to reflect this procedure by 
removing the phrase “if time permits”.

The services provided in 1 CFR 17.5 in 
conjunction with the transmittal of 
documents by telecommunication are no 
longer needed due to the availability of 
expedited mail services. Therefore, this 
section is removed.

The term “unusual tabulations” in 1 
CFR 17.6, is changed to "unusual or 
lengthy tables”. Additionally, a 
provision that the OFR staff will notify 
an agency if its document must be 
assigned to a deferred schedule is added 
to § 17.6 to reflect the OFR’s current 
notification procedure.

The regulation on submission of an 
original document and copies at 1 CFR
18.1 needs clarification and correction. 
The provision for documents printed on 
both sides in § 18.1 does not reflect the 
current OFR practice. The ACFR is 
amending § 18.1 to require that if an 
agency submits a document printed on 
both sides, one of the copies sent by the 
agency must be a collated, single-sided 
copy. Additionally, due to the 
availability of expedited mail services, 
paragraph (b) is out-of-date and is 
removed. The footnote to 1 CFR 18.1 is 
revised and updated. The footnote’s 
reference to a 1972 document is removed 
because it is outdated.

The Director of the Federal Register’s 
policy on combined category documents 
is clarified in the revision of 1 CFR 18.2.

Some of the regulations in 1 CFR 
include the term “rulemaking” as two 
words. The sections in the regulations 
that have rulemaking printed as two 
words, 1 CFR 18.2,1 CFR 18.4, and 1 
CFR 22.5, are revised to a one word 
spelling.

In 1 CFR 18.3, a new paragraph (c) is 
added to clarify that receipt dates of 
documents are determined at the time a 
signed original and clear and legible 
copies are received. Additionally, the 
ACFR is amending § 18.3(a) by removing 
the obsolete option of filing with the 
Administrative Committee.

A revision of 1 CFR 18.4 clarifies 
certain OFR format requirements.

Paragraph (a), containing the format 
requirements for margins and page size, 
is removed. The OFR’s Document 
Drafting Handbook is the proper source 
of technical and editorial information 
concerning OFR’s drafting requirements. 
Additionally, language is added to 1 
CFR 18.4 to reflect the fact that the OFR 
does not accept press releases for 
publication in the Federal Register.

The ACFR revises and makes minor 
technical changes to 1 CFR 18.5. 
Obsolete copying procedures are 
deleted and paragraph (c) is revised and 
redesignated more appropriately as 1 
CFR 18.3(c).

An existing incomplete sentence is 
revised in 1 CFR 18.6.

The ACFR revises 1 CFR 18.9 to 
require that documents conform to the 
current edition of the U.S. Government 
Printing Office Style Manual in all 
matters of style. The Style Manual is 
intended to facilitate Government 
printing and ensure editorial quality.
One commenter suggested that an 
edition date be set out in the regulation. 
By act of Congress, the Public Printer is 
authorized to determine the form and 
style of Government printing. Due to its 
official status, no confusion results from 
specifying that the most current edition 
be used.

Material on forms is included in 1 CFR 
18.10. Paragraph (a) is clarified to reflect 
that a clear and legible original form or 
illustration, or a clear and completely 
legible reproduction shall be included in 
the original document and each certified 
copy when it is necessary to publish a 
form or illustration. The OFR finds that 
original forms are often needed in the 
publication process. Copies of forms 
occasionally are not completely legible 
due to the small print used for some 
portions of the forms.'

Obsolete material in § 18.10 is 
removed and a new provision is added 
in paragraph (b) to provide that 
documents containing tabular material 
may be assigned to the deferred 
publication schedule. One commenter 
suggested that paragraph (b) be revised 
to indicate that “unusual or lengthy” 
tabular material may be assigned to the 
deferred publication schedule. This 
suggestion is not adopted since 
paragraph (b) references § 17.6 and this 
language is included in § 17.6.

The ACFR removes 1 CFR 18.11 
because it does not reflect the OFR’s 
current practice.

The language in 1 CFR 18.12 is revised 
and simplified. One commenter 
suggested that the proposed revision of 
the introductory text of 1 CFR 18.12(c) 
could result in agency documents that 
do not adequately disclose the basis of 
rules or respond to public comments. It

is the responsibility of each agency to 
issue documents in accordance with the 
requirements of the APA and applicable 
case law. The ACFR’s use of the word 
“may” ensures that each agency has 
discretion to fulfill the requirements of 
the APA as it sees fit.

Material reflecting the OFR’s current 
procedures for the correction of errors in 
documents is included in 1 CFR 18.13. A 
new paragraph (b) is added reflecting 
the OFR’s procedures for filing for public 
inspection and ultimate retention of 
revoking or correcting letters.

Two comments were received on 
proposed 1 CFR 18.13. One commenter 
requested further guidance on use of 
correction letters and clarification of 
paragraph (a). Paragraph (a) has been 
revised to reflect the OFR’s current 
policy that minor corrections may be 
made to documents filed for public 
inspection, but not yet published, with a 
timely agency letter. Extensive 
corrections, however, may require 
agency withdrawal of the document 
from the publication schedule in order to 
prepare the correction. The decision as 
to when changes necessitate withdrawal 
of a document from a publication 
schedule is a production determination 
that is made by the OFR staff.

Another commenter asked how long 
the withdrawing or correcting letter 
mentioned in 1 CFR 18.13 will be 
retained by the OFR. Each letter 
received under § 18.13 will be attached 
to the document it affects and retained 
as long as that document is retained.
The prescribed retention schedules for 
rules, proposed rules and notices are 
fifteen years, five years and one year, 
respectively.

The ACFR has also replaced the word 
“revoking” with "withdrawing” in 
§ 18.13 for consistency with the section 
heading.

The ACFR removes 1 CFR 18.14 
because it does not reflect the OFR’s 
current procedures for correction of 
errors in documents. One commenter 
was confused by the removal of 1 CFR 
18.14 and requested that a new 
regulation set forth the OFR’s current 
procedures for the correction of errors in 
documents. This had already been 
accomplished in § 18.13.

The ACFR is removing superannuated 
material from 1 CFR 18.20. Provisions for 
agency actions by December 31,1981, 
and April 1,1982, are no longer current 
and are removed.

Part 19, which is based upon two 
Executive orders, has been amended by
E .0 .12080. The ACFR revises the 
current authority citation for Part 19 and 
1 CFR 19.4 to reflect the addition of this 
Executive order. The ACFR also adds an
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informational footnote on the 
availability of the publication 
“Specifications for Descriptions of 
Tracts of Land for Use in Executive 
Orders and Proclamations” to 1 CFR 
19.1.

The text of 1 CFR 20.1 is restructured.
In 1 CFR 20.3, the ACFR removes the 

language requiring submission of charts 
in duplicate and clarifies other language 
in this section. It is not the OFR’s 
current practice to require submission of 
charts in duplicate.

To avoid unnecessary duplication, a 
phrase is added to 1 CFR 20.4 providing 
that descriptions of administrative units 
common to most agencies will not be 
accepted for publication in The United 
States Government Manual.

In order to reflect current OFR 
procedures, 1 CFR 21.1 is revised to 
require each agency that prepares a 
document subject to codification to 
include words of issuance and 
amendatory language describing the 
precise relationship of the new 
provisions to the CFR.

The ACFR removes 1 CFR 21.4 and 1 
CFR 21.15. Neither section reflects the 
OFR’s current procedures.

It is the practice of the OFR to accept 
an agency document that amends more 
than one title, or more than one chapter 
of the CFR. Therefore, the ACFR 
removes 1 CFR 21.5.

The text of 1 CFR 21.6 is restructured 
and language is added to clarify the 
OFR’s requirement that agencies must 
notify the OFR of the expiration of 
codified material by document for 
publication in the Federal Register.

The ACFR is adding a new paragraph 
(c) to 1 CFR 21.8 to clarify that chapter 
and subchapter assignments are made 
by the OFR, not by the agency. Two 
commenters suggested that 1 CFR 21.8(c) 
be revised to state that chapter and 
subchapter assignments are made by the 
OFR after agency consultation. The 
ACFR concurs. The OFR is responsive to 
agency needs and has always and will 
continue to consult with appropriate 
agency personnel prior to making 
chapter and subchapter assignments.

In 1 CFR 21.11, the standard 
organization of die CFR is revised to 
include a new example Of paragraph 
designations.

The reservation of numbers at the end 
of related parts or sections to allow for 
future expansion is an agency option. 
Therefore, the ACFR revises the 
obsolete requirement for agency 
reservation of numbers at 1 CFR 21.12 
and makes the reservation of numbers 
optional.

The ACFR is removing 1 CFR 21.13 
because it is not consistent with current 
OFR guidance to agencies.

The ACFR is moving the provision 
dealing with deviations from the 
standard designations from its proposed 
location in 1 CFR 21.11(b) to 1 CFR 
21.14(a). Section 21.14 has an existing 
provision for deviation from standard 
CFR designations and is revised to 
include a thorough description of when 
deviations from standard CFR 
designation will be permitted.

The ACFR received several comments 
about proposed § 21.11(b) prohibiting 
deviations from standard CFR 
designations unless approved in 
advance by the OFR. Many commenters 
asked for a more detailed explanation of 
this section, particularly whether 
existing numbering deviations in agency 
regulations would be permitted to 
remain in the CFR.

The ACFR is not requiring agencies to 
reach back and rewrite regulations 
already in the CFR. However, the ACFR 
is limiting future numbering deviations 
by permitting them subject to the prior 
approval of die OFR. Approval must be 
requested for all final rule documents 
that contain unusual numbering, 
including any documents that amend 
existing regulations that contain unusual 
numbering.

In response to commenter’s requests 
for clarification, the ACFR is adding a 
description of the procedure agencies 
should follow when requesting approval 
of a deviation from standard CFR 
designations.

The table of contents in a document 
must list appendix headings to the part 
or subpart in addition to headings for 
the subparts, undesignated center 
headings and sections in the part as 
described in 1 CFR 21.18. The ACFR is 
updating 1 CFR 21.18 by adding 
appendix headings to die part or subpart 
to the list of items that shall appear in 
the table of contents. This revision 
reflects the OFR’s current practice.

The ACFR removes 1 CFR 21.22. One 
commenter suggested that 1 CFR 21.4, 
21.13, 21.15 and 21.22 be revised rather 
than removed. These sections no longer 
reflect the OFR’s current editorial and 
technical procedures and are removed. 
The ACFR is working towards 
separating out purely editorial and 
technical instructions from its 
regulations. The OFR’s functional 
Document Drafting Handbook is the 
proper source for nonregulatory 
document drafting guidance to agencies.

The regulation concerning placing and 
amending authority citations, 1 CFR 
21.43, is clarified and corrected to 
include the provision that the authority 
citation shall appear at the end of the 
table of contents for a part or after each 
subpart heading within the text of a 
part

The ACFR also clarifies 1 CFR 21.45.
The examples in 1 CFR 21.52 are 

revised to reflect the OFR’s format for 
authority citations.

One commenter suggested that 
paragraphs (a) and (b) of § 21.52 be 
clarified. The ACFR agrees. The text of 1 
CFR 21.52 is restructured and language 
is added to clarify that citations to titles 
of the United States Code, may be cited 
without Public Law or U.S. Statutes at 
Large citation. Citations to Public Laws 
and U.S. Statutes at Large are optional 
when the United States Code is cited.

The undesignated center headings in 
Parts 17 and 22 are designated as 
subpart headings.

An editorial change is made 
throughout Part 22 from use of the words 
“rule making proposals” and "notices of 
proposed rule making” to the words 
“proposed rules”. This change is 
consistent with the proposed rules 
category of documents described in new 
1 CFR 5.9. To conform with this editorial 
change, the part heading, table of 
contents, and subpart headings in Part 
22 have been revised.

It is no longer necessary to place the 
CFR citation referred to in 1 CFR 22.6 in 
brackets. Obsolete language requiring 
the use of brackets is removed.

Procedural Matters
This is not a major rule as defined by 

Executive Order 12291. The rule has no 
impact on small entities as described in 
the Regulatory Flexibility Act. (5 U.S.C. 
601 et seq.). The rule does not contain 
any information collection or 
recordkeeping requirements as defined 
in the Paperwork Reduction Act of 1980. 
(44 U.S.C. 3501 et. seq.).

List of Subjects in 1 CFR, Parts 2 ,3 ,5 ,6 , 
7 ,8 ,9 ,1 0 ,1 1 ,1 2 ,1 5 ,1 6 ,1 7 ,1 8 ,1 9 ,2 0 ,2 1  
and 22

Administrative practice and 
procedure, Government publications.

Redesignation Table

Old section

3.4(a)......------------------
3.4(b) introductory text
3.4(b)(1)— --------------
3.4(b)(2)------------ -------
3.4(b)(3)--------------------
3.4(b)(4)...........................
3.4(b)(5)...........................
3.4(b)(6)--------------------
3.4(b)(7)..----- -------------
3.4(b)(8)--------------- ----
7 .1 ________ .....----------
7 .4  ...................... ...................... ...................... ...................... ......................
7 .5  ...................... ......................
7 .6  ________ .________:...______ ...
8.8............................
9.3(a)...............................

New section

Parts 11-12 (Subchapter 
D)

11.1
Removed
Removed
Removed
11.2
11.3
11.4
11.5
11.6 
11.7 
12.1(a)
12.1(b)
12.1(c)
12.1(d)
12.2
12.3(a)



9676 Federal R egister / Vol. 54, No. 43 / Tuesday, M arch 7, 1989 / Rules and Regulations

Otd section New section

9.3(b)..................................... 12.3 (b) and (c)
10.4......................................... 12.4
10.14..................... ..... 12.5
Parts 15-22 (Subchapter Parts 15-22 (Subchapter

D). E)
15.5......................................... Removed
17.6____________________ 17.7
i a i ( a ) --------------- ----------- 18.1
18.1(b).................. ................. Removed
18.5(a)............................ . 18.5
18.5(b)................................... Removed
18.5(c)......______________
18.9 introductory text

18.3(c)
18.9

and (a).
18.9(b)................................... Removed
18.9(c)_________________ Removed
18.10(a)_________________ Removed
18.10(b)................................. 18.10(a)
18.10(c)___________ „ .... Removed
18.11___________________ Removed
18.14........... ...... .................... Removed
18.20(a)....... ......................... Removed
18.20(b) _____________ __ 18.20(a)
18.20(c)______  _______ 18.20(b)
20.1 introductory text......... 20.1(a)
20.1(a)_________________ 20.1(a)(1)
20.1(b)_________________ 20.1(a)(2)
20 .1 (c)_________________ 20.1(a)(3)
20.1(d)___________ _____ 20.1(a)(4)
20.1 final undesignated 20.1(b)

paragraph.
20 .4 ......................................... 20.4 (a) and (b)
21.4______  ___________ Removed
21.5____________________ Removed
21.11(a)................................. 21.11(a)(1)
21.11(b)_____ ___________ 21.11(a)(2)
21.11(c)________________ 21.11(a)(3)
21.11(d)................................. 21.11(a)(4)
91 11(e)................................. 21.11(a)(5)
21.11(f)................................... 21.11(a)(6)
21.11(g)................................. 21.11(a)(7)
21.11(h)______ __________ 21.11(a)(8)
21.13...................................... Removed
21.15______ __ __________ Removed
21.22_____ _________ ____ Removed

For the reasons set out in the 
preamble, Title 1, Chapter I of the Code 
of Federal Regulations is amended as 
follows:

PART 2—GENERAL INFORMATION
1. The authority citation for Part 2 

continues to read as follows:
Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530. 

19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189; 1 
U.S.C. 112; 1 U.S.C. 113.

§ 2.3 [Amended] v
2. In § 2.3(a) remove the words 

“Service of the General Services."
In § 2.3(c) remove the word “Service” 

and add, in its place, the word 
“Administration”.

§ 2.4 [Amended]
3. In § 2.4(b) remove the word “his” 

and add, in its place, the words “the 
Director’s”.

4. Section 2.5 is amended by revising 
paragraph (c) to read as follows:

§ 2.5 Publication of statutes, regulations, 
and related documents.

(c) Based on source materials that are 
officially related to the acts and 
documents filed under paragraph (a) of 
this section, the Office also publishes 
“The United States Government 
Manual,” the “Public Papers of the 
Presidents of the United States,” the 
"Weekly Compilation of Presidential 
Documents,” die "Federal Register 
Index,” and the "LSA (List of CFR 
Sections Affected)”.

PART 3—SERVICES TO THE PUBLIC
1. The authority citation for Part 3 

continues to read as follows:
Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 

19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

§ 3.2 [Amended]
2. In § 3.2(a) remove the word 

“Current” and capitalize the word 
“documents"; and remove the figure 
“8401” and add, in its place, the figure 
“8301”.

In § 3.2(d) remove the words “Manual, 
typewritten, or other copies” and add, in 
their place, the word “Photocopies".

3. Section 3.3 is amended by revising 
the section heading to read as follows:

§ 3.3 Reproduction and certification of 
copies of acts and documents.
*  *  *  *

§ 3.4 [Removed]
4. Section 3.4 is removed.

PART 5—GENERAL
1. The authority citation for Part 5 

continues to read as follows:
Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 

19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

2. Section 5.2 is amended by revising 
the section heading and the introductory 
text to read as follows:

8 5.2 Documents required to be filed for 
public inspection and published.

The following documents are required 
to be filed for public inspection with the 
Office of the Federal Register and 
published in the Federal Register: 
* * * * *

3. Section 5.3 is revised to read as 
follows:

8 5.3 Publication of other documents.
Whenever the Director of the Federal 

Register considers that publication of a 
document not covered by § 5.2 would be 
in the public interest, the Director may 
allow that document to be filed for 
public inspection with the Office of the 
Federal Register and published in the 
Federal Register.

4. Section 5.6 is revised to read as 
follows:

8 5.6 Daily publication.
There shall be an edition of the 

Federal Register published for each 
official Federal working day.

5. Section 5.9 is amended by revising 
paragraphs (a), (b), (c), and (d) to read 
as follows:

85.9 Categories of documents. 
* * * * *

(a) The President. This category 
contains each Executive order or 
Presidential proclamation and each 
other Presidential document that the 
President submits for publication or 
orders to be published.

(b) Rules and regulations. This 
category contains each document having 
general applicability and legal effect, 
except those covered by paragraph (a) 
of this section. This category includes 
documents subject to codification, 
general policy statements concerning 
regulations, interpretations of agency 
regulations, statements of organization 
and function, and documents that affect 
other documents previously published in 
the rules and regulations section.

(c) Proposed rules. This category 
contains each notice of proposed 
rulemaking submitted pursuant to § 553 
of Title 5, United States Code, or any 
other law, which if promulgated as a 
rule, would have general applicability 
and legal effect. This category includes 
documents that suggest changes to 
regulations in the Code of Federal 
Regulations, begin a rulemaking 
proceeding, and affect or relate to other 
documents previously published in the 
proposed rules section.

(d) Notices. This category contains 
miscellaneous documents applicable to 
the public and not covered by 
paragraphs (a), (b), and (c) of this 
section. This category includes 
announcements of meetings and other 
information of public interest.

PART 6—INDEXES AND ANCILLARIES
1. The authority citation for Part 6 

continues to read as follows:
Authority: 44 U.S.C. 1506; sec. 6. E .0 .10530, 

19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

2. Section 6.5 is revised to read as 
follows:

8 6.5 Indexes, digests, and guides.
(a) The Director of the Federal 

Register may order the preparation and 
publication of indexes, digests, and 
similar guides, based on laws, 
Presidential documents, regulatory 
documents, and notice materials 
published by the Office, which will 
serve users of the Federal Register. 
Indexes, digests, and similar guides will
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be published yearly or at other intervals 
as necessary to keep them current and 
useful.

(b) Each index, digest and guide is 
considered to be a special edition of the 
Federal Register whenever the public 
need requires special printing or special 
binding in substantial numbers.

PART 7—[REMOVED]
1. Part 7 is removed.

PART 8—CODE OF FEDERAL 
REGULATIONS

1. The authority citation for Part 8 
continues to read as follows:

Authority: 44 U.S.C. 1506,1510; sea 6, E.O. 
10530,19 FR 2709; 3 CFR, 1954-1958 Comp., p. 
189.

§ 8.1 [Amended]
2. In | 8.1(a) remove the words 

"current or future” and add, in their 
place, the word "legal".

§ 8.3 [Amended]
3. Section 8.3(c) is amended by adding 

the words “as a codified regulation” 
after the word “published”.

4. Section 8.5 is amended by revising 
paragraphs (a), (b), and (c) to read as 
follows:

§ 8.5 Anclllaries.
*  *  *  *  *

(a) Parallel tables o f statutory 
authorities and rules. In the Code of 
Federal Regulations Index or at such 
other place as the Director of the 
Federal Register considers appropriate, 
numerical lists of all sections of the 
current edition of the United States 
Code (except section 301 of Title 5) 
which are cited by issuing agencies as 
rulemaking authority for currently 
effective regulations in the Code of 
Federal Regulations. The lists shall be 
arranged in the order of the titles and 
sections of the United States Code with 
parallel citations to the pertinent titles 
and parts of the Code of Federal 
Regulations.

(b) Parallel tables o f Presidential 
documents and agency rules. In the 
Code of Federal Regulations Index, or at 
such other place as the Director of the 
Federal Register considers appropriate, 
tables of proclamations, Executive 
orders, and similar Presidential 
documents which are cited as 
rulemaking authority in currently 
effective regulations in the Code of 
Federal Regulations.

(c) List o f CFR sections affected. 
Following the text of each Code of 
Federal Regulations volume, a numerical 
list of sections which are affected by 
documents published in the Federal

Register. (Separate volumes, "List of 
Sections Affected, 1949-1963” and "List 
of CFR Sections Affected, 1964-1972”, 
list all sections of the Code which have 
been affected by documents published 
during the period January 1,1949, to 
December 31,1963, and January 1,1964, 
to December 31,1972, respectively.) 
Listings shall refer to Federal Register 
pages and shall be designed to enable 
the user of the Code to find the precise 
text that was in effect on a given date in 
the period covered.

§ 8.8 [Removed]
5. Section 8.8 is removed.

PART 9—THE UNITED STATES 
GOVERNMENT MANUAL

1. The part heading is revised to read 
as shown above.

2. The authority citation for Part 9 
continues to read as follows:

Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

3. Section 9.1 is revised to read as 
follows:

§ 9.1 Publication required.
The Director of the Federal Register 

shall separately publish annually or at 
times designated by the Administrative 
Committee of the Federal Register a 
special edition of the Federal Register 
called “The United States Government 
Manual” or any other title that the 
Administrative Committee of the 
Federal Register considers appropriate. 
The Director of the Federal Register may 
issue special supplements to the Manual 
when such supplementation is 
considered to be in the public interest.

§ 9.3 [Removed]
4. Section 9.3 is removed.

PART 10—PRESIDENTIAL PAPERS

1. The authority citation for Part 10 is 
revised to read as follows:

Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

§ 10.4 [Removed]
2. Section 10.4 is removed.

§ 10.14 [Removed]
3. Section 10.14 is removed.

Subchapter D—[Redesignated as 
Subchapter E]

1. Subchapter D consisting of Parts 15 
through 22, is redesignated as 
Subchapter E and new Subchapter D, 
consisting of Parts 11 and 12, is added to 
read as follows:

SUBCHAPTER D—AVAILABILITY OF 
OFFICE OF THE FEDERAL REGISTER 
PUBLICATIONS

PART 11—SUBSCRIPTIONS
S e a
11.1 Subscription by the public.
11.2 Federal Register.
11.3 Code of Federal Regulations.
11.4 The United States Government Manual.
11.5 Public Papers of the Presidents of the 

United States.
11.6 Weekly Compilation of Presidential 

Documents.
11.7 Federal Register Index.
11.8 LSA (List of CFR Sections Affected).

Authority: 44 U.S.C. 1506; sec. 6. E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

§ 11.1 Subscription by the public.
The publications described in § 2.5 of 

this chapter are printed by the 
Government Printing Office and are sold 
by the Superintendent of Documents, 
Government Printing Office,
Washington, DC 20402. All fees are 
payable in advance to the 
Superintendent of Documents, 
Government Printing Office. They are 
not available for free distribution to the 
public.

§ 11.2 Federal Register.
Daily issues, including the monthly 

Federal Register Index and the LSA (List 
of CFR Sections Affected), will be 
furnished by mail to subscribers for $340 
per year in paper form; $195 per year in 
microfiche form; or $37,500 per year for 
the magnetic tape. Six-month 
subscriptions are also available at one- 
half the annual rate. Limited quantities 
of current or recent copies may be 
obtained for $1.50 per copy in paper or 
microfiche form, or $175 per magnetic 
tape.

§ 11.3 Code of Federal Regulations.
A complete set will be furnished by 

mail to subscribers for $620 per year for 
the bound, paper edition; $188 per year 
for the microfiche edition; or $21,750 per 
year for the magnetic tape. Individual 
copies of the bound, paper edition of the 
Code volumes are sold at prices 
determined by the Superintendent of 
Documents under the general direction 
of the Administrative Committee. The 
price of an individual volume in 
microfiche form is $2.00 per copy, or 
$125 per magnetic tape.

§11.4 The United States Government 
Manual.

Copies of the bound, paper edition of 
the Manual are sold at a price 
determined by the Superintendent of 
Documents under the general direction 
of the Administrative Committee. The
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price of the magnetic tape is $125 per 
tape.

§ 11.5 Public Papers of the Presidents of 
the United States.

Copies of annual clothbound volumes 
are sold at a price determined by the 
Superintendent of Documents under the 
general direction of the Administrative 
Committee.

§ 11.6 Weekly Compilation of Presidential 
Documents.

Copies will be furnished to 
subscribers in paper form for $96 per 
year by first-class mail or $55 per year 
by non-priority mail. The price of an 
individual copy in paper form, is $2.00.

§ 11.7 Federal Register Index.
The annual subscription price for the 

monthly Federal Register Index, 
purchased separately, in paper form, is 
$19. Individual copies in paper form are 
$1.50 per copy.

§11.8 LSA (List of CFR Sections 
Affected).

The annual subscription price for the 
monthly LSA (List of CFR Sections 
Affected), purchased separately, in 
paper form, is $21. Individual copies in 
paper form are $1.50 per copy.

PART 12— OFFICIAL DISTRIBUTION 
WITHIN FEDERAL GOVERNMENT

Sec.
12.1 Federal Register.
12.2 Code of Federal Regulations.
12.3 The United States Government Manual.
12.4 Weekly Compilation of Presidential 

Documents.
12.5 Public Papers of the Presidents of the 

United States.
Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 

19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

§ 12.1 Federal Register.
(a) Copies of the daily Federal 

Register in paper or microfiche form 
shall be made available to the following 
without charge:

(1) Members of Congress. Each 
Senator and each Member of the House 
of Representatives will be provided with 
not more than five copies of each daily 
issue based on a written request to the 
Director of the Federal Register.

(2) Congressional committees. Each 
committee of the Senate and the House 
of Representatives will be provided with 
the number of copies needed for official 
use based on a written request from the 
chairperson, or authorized delegate, to 
the Director of the Federal Register.

(3) Supreme Court. The Supreme 
Court will be provided with the number 
of copies needed for official use based 
on a written request to the Director of 
the Federal Register.

(4) Other courts. Other constitutional 
or legislative courts of the United States 
will be provided with the number of 
copies needed for official use based on a 
written request from Ihe Director of the 
Administrative Office of the U.S. Courts, 
or authorized delegate, to the Director of 
the Federal Register.

(5) Executive agencies. Each Federal 
executive agency will be provided with 
the number of copies needed for official 
use based on a written request from the 
agency Federal Register authorizing 
officer, or the alternate, designated 
under § 16.1 of this chapter, to the 
Director of the Federal Register.

(b) Requisitions for quantity overruns 
of specific issues to be paid for by the 
agency are available as follows:

(1) To meet its needs for special 
distribution of the Federal Register in 
substantial quantity, any agency may 
request an overrun of a specific issue.

(2) An advance printing and binding 
requisition on Standard Form 1 must be 
submitted by the agency directly to the 
Government Printing Office, to be 
received not later than 12 noon on the 
working day before publication.

(c) Requisitions for quantity overruns 
of separate part issues to be paid for by 
the agency are available as follows:

(1) Whenever it is determined by the 
Director of the Federal Register to be in 
the public interest, one or more 
documents may be published as a 
separate part (e.g., Part II, Part III) of the 
Federal Register.

(2) Advance arrangements for this 
service must be made with the Office of 
the Federal Register.

(3) Any agency may request an 
overrun of such a separate part by 
submitting an advance printing and 
binding requisition on Standard Form 1 
directly to the Government Printing 
Office, to be received not later than 12 
noon on the working day before the 
publication date.

(d) An agency may order limited 
quantities of extra copies of a specific 
issue of the Federal Register for official 
use, from the Superintendent of 
Documents, to be paid for by that 
agency.

(e) Copies of the Federal Register 
Index and LSA (List of CFR Sections 
Affected] are included with each 
Federal Register official distribution.

§ 12.2 Code of Federal Regulations.
(a) Copies of the Code of Federal 

Regulations in paper or microfiche form 
shall be made available to the following 
without charge:

(1) Congressional committees. Each 
committee of the Senate and House of 
Representatives will be provided with 
the number of copies needed for official

use based on a written request from the 
chairperson, or authorized delegate, to 
the Director of the Federal Register.

(2) Supreme Court. The Supreme 
Court will be provided with the number 
of copies needed for official use based 
on a written request to the Director of 
the Federal Register.

(3) Other courts. Other constitutional 
and legislative courts of the United 
States will be provided with the number 
of copies needed for official use based 
on a written request from the Director of 
the Administrative Office of the U.S. 
Courts, or authorized delegate, to the 
Director of the Federal Register.

(4) Executive agencies. Each Federal 
executive agency will be provided with 
the number of copies needed for official 
use, not to exceed 300 copies of 
individual titles per agency, based on a 
written request from the agency Federal 
Register authorizing officer, or the 
alternate, designated under § 16.1 of this 
chapter, to the Director of the Federal 
Register.

(b) Legislative, judicial, and executive 
agencies of the Federal Government 
may obtain additional copies of selected 
units of the Code, at cost, for official 
use, by submission, before the press run, 
of a printing and binding requisition to 
the Government Printing Office on 
Standard Form 1.

(c) After the press run, each request 
for extra copies of selected units of the 
Code must be addressed to the 
Superintendent of Documents, to be paid 
for by the agency making the request.

§ 12.3 The United States Government 
Manual.

(a) Copies of The United States 
Government Manual shall be made 
available to the following without 
charge:

(1) Members of Congress. Each 
Senator and each Member of the House 
of Representatives will be provided with 
twelve copies.

(2) Congressional committees. Each 
committee of the Senate and House of 
Representatives will be provided with 
the number of copies needed for official 
use based on a written request from the 
chairperson, or authorized delegate, to 
the Director of the Federal Register.

(3) Supreme Court. The Supreme 
Court will be provided with not more 
than 18 copies based on a written 
request to the Director of the Federal 
Register.

(4) Other courts. Other constitutional 
and legislative courts of the United 
States will be provided with one copy 
based on a written request from the 
Director of the Administrative Office of
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the U.S. Courts, or authorized delegate, 
to the Director of the Federal Register.

(5) Executive agencies. Each head of a 
Federal executive agency and each 
liaison officer designated under § 16.1 or
20.1 of this chapter will be provided 
with one copy.

(b) Legislative, judicial, and executive 
agencies of the Federal Government 
may obtain additional copies of the 
Manual, at cost, for official use, by 
submission, before the press run, of a 
printing and binding requisition to the 
Government Printing Office on Standard 
Form 1.

(c) After the press run, each request 
for extra copies of the Manual must be 
addressed to the Superintendent of 
Documents, to be paid for by the agency 
making the request

§ 12.4 Weekly Compilation of Presidential 
Documents.

(a) Copies of the Weekly Compilation 
of Presidential Documents shall be made 
available to the following without 
charge:

(1) M embers o f Congress. Each 
Senator and each Member of the House 
of Representatives will be provided with 
the number of copies needed for official 
use based on a written request to the 
Director of the Federal Register.

(2) Congressional committees. Each 
committee of the Senate and the House 
of Representatives will be provided with 
the number of copies needed for official 
use based on a written request from the 
chairperson, or authorized delegate, to 
the Director of the Federal Register.

(3) Supreme Court. The Supreme 
Court will be provided with the number 
of copies needed for official use based 
on a written request to the Director of 
the Federal Register.

(4) Other courts. Other constitutional 
and legislative courts of the United 
States will be provided with the number 
of copies needed for official use based 
on a written request from the Director of 
the Administrative Office of the U.S. 
Courts, or authorized delegate, to the 
Director of the Federal Register.

(5) Executive agencies. Each Federal 
executive agency will be provided with 
the number of copies needed for official 
use based on a written request from the 
agency Federal Register authorizing 
officer, or the alternate designated under
1 16.1 of this chapter, to the Director of 
the Federal Register.

(b) Legislative, judicial, and executive 
agencies of the Federal Government 
may obtain additional copies of selected 
issues of the Weekly Compilation of 
Presidential Documents, at cost, for 
official use, by submission, before the 
press run, of a printing and binding

requisition to the Government Printing 
Office on a Standard Form 1.

(c) After the press run, each request 
for extra copies of selected issues must 
be addressed to the Superintendent of 
Documents, to be paid for by the agency 
making the request.

§ 12.5 Public Papers of the Presidents of 
the United States.

(a) Copies of the Public Papers of the 
Presidents of the United States shall be 
made available to the following without 
charge:

(1) M embers o f Congress. Each 
Senator and each Member of the House~w 
of Representatives will be provided with 
one copy of each annual publication 
published during the Member’s term in 
office based on a written request to the 
Director of the Federal Register.

(2) Suprem e Court. The Supreme 
Court will be provided with not more 
than 12 copies of each publication based 
on a written request to the Director of 
the Federal Register.

(3) Executive agencies. Each head of a 
Federal executive agency will be 
provided with one copy of each annual 
publication based on a written request 
from the agency Federal Register 
authorizing officer, or the alternate, 
designated under § 16.1 of this chapter, 
to the Director of the Federal Register.

(b) Legislative, judicial, and executive 
agencies of the Federal Government 
may obtain additional copies, at cost 
for official use, by submission before the 
press run, of a printing and binding 
requisition to the Government Printing 
Office on Standard Form 1.

(c) After the press run, each request 
for extra copies must be addressed to 
the Superintendent of Documents, to be 
paid for by the agency making the 
request.

PART 15-—SERVICES TO FEDERAL 
AGENCIES

1. The authority citation for Part 15 
continues to read as follows:

Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

2. Section 15.4 is amended by revising 
the section heading to read as follows:

§ 15.4 Reproduction and certification of 
copies of acts and documents. 
* * * * *

§ 15.5 [Removed]
3. Section 15.5 is removed.

PART 16— AGENCY 
REPRESENTATIVES

1. The authority citation for Part 16 
continues to read as follows:

Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

2. Section 16.2 is revised to read as 
follows:

§ 16.2 Liaison duties.
Each agency liaison officer shall—
(a) Represent the agency in all matters 

relating to the submission of documents 
to the Office of the Federal Register, and 
respecting general compliance with this 
chapter,

(b) Be responsible for the effective 
distribution and use within the agency 
of Federal Register information on 
document drafting and publication 
assistance authorized by § 15.10 of this 
chapter;

(c) Promote the agency’s participation 
in the technical instruction authorized 
by § 15.10 of this chapter; and

(d) Be available to discuss documents 
submitted for publication with the 
editors of the Federal Register.

3. Section 16.3 is revised to read as 
follows:

§ 16.3 Certifying duties.
The agency certifying officer is 

responsible for attaching the required 
number of true copies of each original 
document submitted by the agency to 
the Office of the Federal Register and 
for making the certification required by 
§ § 18.5 and 18.6 of this chapter.

4. Section 16.4 is revised to read as 
follows:

§ 16.4 Authorizing duties.
The agency authorizing officer is 

responsible for furnishing, to the 
Director of the Federal Register, a 
current mailing list of officers or 
employees of the agency who are 
authorized to receive the Federal 
Register, the Code of Federal 
Regulations, and the Weekly 
Compilation of Presidential Documents 
for official use.

PART 17— FILING FOR PUBLIC 
INSPECTION AND PUBLICATION 
SCHEDULES

1. The heading to Part 17 is revised to 
read as shown above.

2. The authority citation for Part 17 
continues to read as follows:

Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

3. Section 17.1 is designated as 
Subpart A and a subpart heading is 
added to read as follows:

Subpart A— Receipt and Processing

4. The undesignated center headings 
for §§ 17.2,17.3-17.5, and 17.6 are
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designated as Subparts B, C, and D 
respectively.

5. Section 17.2 is revised to read as 
follows:

§ 17.2 Procedure and timing for regular 
schedule.

(a) Each document received shall be 
filed for public inspection only after it 
has been received, processed and 
assigned a publication date.

(b) Except as provided in paragraph
(d) of this section, each document 
received by 2:00 pan. which meets the 
requirements of this chapter shall be 
assigned to the regular schedule. Unless 
the issuing agency makes special 
arrangements otherwise, or the Office 
determines that the document requires a 
deferred schedule (see 1 CFR 17.7), 
receipt of a document by 2:00 p.m. is 
considered to be a request for filing for 
public inspection and publication on the 
regular schedule. Documents received 
after 2:00 p.m. which meet the 
requirements of this chapter shall be 
assigned to the next working day’s 
regular schedule.

(c) The regular schedule for filing for 
public inspection and publication is as 
follows:

Received 
before 2:00 

p m
Filed for public 

inspection Published

Monday.......___
Tuesday_______
Wednesday____
Thursday______
Friday__________

Wednesday.........
Thursday______
Friday....................
Monday».............
Tuesday................

Thursday
Friday
Monday
Tuesday
Wednesday

Where a legal Federal holiday 
intervenes, one additional work day is 
added.

(d) Each notice of meeting issued 
under the “Government in the Sunshine 
Act" (5 U.S.C. 552b(e)(3)) is placed on 
immediate public inspection after it has 
been received, processed, and assigned 
a publication date.

(1) Each notice received before 4:00 
p.m. is scheduled to be published 2 
working days later.

(2) Each notice received after 4:00 p.m. 
is scheduled to be published 3 working 
days later.

§ 17.3 [Amended]
6. The section heading to § 17.3 is 

revised to read “Criteria for emergency 
publication."

7. Section 17.4 is amended by revising 
the section heading, paragraphs (a) and 
(b) and adding paragraph (d) to read as 
follows:

§ 17.4 Procedure and timing for 
emergency publication.

(a) Each agency requesting 
publication on the emergency schedule 
shall briefly describe the emergency and 
the benefits to be attributed to 
immediate publication in the Federal 
Register. The request must be made by 
letter.

(b) The Director of the Federal 
Register shall assign a document to the 
emergency schedule whenever the 
Director concurs with a request for that 
action and it is feasible.
*  *  *  *  *

(d) Each document assigned to the 
emergency schedule for publication will 
be filed for public inspection on the 
working day before publication unless 
emergency filing for public inspection is 
also requested.

8. Section 17.5 is revised to read as 
follows:

§ 17.5 Criteria for emergency filing for 
public Inspection.

An agency may request emergency 
filing for public inspection for 
documents to be published under the 
regular, emergency or deferred 
publication schedules. Emergency filing 
for public inspection provides for the 
fastest possible public access to a 
document after it has been received, 
processed and assigned a publication 
date. Emergency fifing for public 
inspection is considered a special 
arrangement under § 17.2 of this part 
that results in deviation from the regular 
schedule for filing for public inspection. 
A document receiving emergency fifing 
for public inspection remains on public 
inspection until it is published according 
to àie schedule for publication.

9. Section 17.6 is redesignated as
1 17.7 and a new § 17.6 is added to 
Subpart C to read as follows:

§ 17.6 Procedure and timing for 
emergency filing for public inspection.

(a) Each agency requesting emergency 
fifing for public inspection shall briefly 
describe the emergency and the benefits 
to be attributed to immediate public 
access. The request must be made by 
letter.

(b) The Director of the Federal 
Register shall approve an emergency 
fifing for public inspection request 
whenever the Director concurs with a 
request for that action and it is feasible.

(c) Each document approved for 
emergency fifing for public inspection 
shall be filed as soon as possible 
following processing and scheduling.

10. Newly redesignated § 17.7 is 
amended by revising the section 
heading, removing the word 
"tabulations" from paragraph (a) and by

adding the words “or lengthy tables” in 
its place and by adding a paragraph (c) 
to read as follows:

§ 17.7 Criteria for deferred schedule.
* * * * *

(c) The Office of the Federal Register 
staff will notify the agency if its 
documents must be assigned to a 
deferred schedule.

PART 18— PREPARATION AND 
TRANSMITTAL OF DOCUMENTS 
GENERALLY

1. Thè authority citation for Part 18 
continues to read as follows:

Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

2. Section 18.1 is revised to read as 
follows:

§ 18.1 Original and copies required.
Except as provided in § 19.2 of this 

subchapter for Executive orders and 
proclamations, each agency submitting a 
document to be filed and published in 
the Federal Register shall send an 
original and two duplicate originals or 
certified copies.1 However, if the 
document is printed or processed on 
both sides, one of the copies sent by the 
agency must be a collated, single-sided 
copy.

3. Section 18.2 is revised to read as 
follows:

§ 18.2 Prohibition on combined category 
documents.

(a) The Director of the Federal 
Register will not accept a document for 
filing and publication if it combines 
material that must appear under more 
than one category in àie Federal 
Register. For example, a document may 
not contain both rulemaking and notice 
of proposed rulemaking material.

(b) Where two related documents are 
to be published in the same Federal 
Register issue, the agency may insert a 
cross-reference in each document.

4. Section 18.3 is amended by revising 
paragraph (a) and adding paragraph (c) 
to read as follows:

§ 18.3 Submission of documents and 
letters of transm ittal

(a) Each document authorized or 
required by law to be filed for public 
inspection with the Office of the Federal 
Register and published in the Federal 
Register shall be sent to the Director of 
the Federal Register.
* * * * #

1 Agencies with computer processed data are 
urged to consult with the Office of the Federal 
Register staff about possible use of thé data in the 
publication process.
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(c) Receipt dates are determined at 
the time a signed original and clear and 
legible copies are received.

5. Section 18.4 is revised to read as 
follows: , .

§ 18.4 Form of document
(a) A printed or processed document 

may be accepted for filing for public 
inspection and publication if it is on 
bond or similar quality paper, legible, 
and free of adhesive or correction tape.2

(b) A document in the form of a letter 
or press release may not be accepted for 
filing for public inspection or publication 
in the rules and regulations, proposed 
rules, or notices categories of the 
Federal Register.

6. Section 18.5 is revised to read as 
follows:

§ 18.5 Certified copies.
The certified copies or duplicate 

originals of each document must be 
submitted with the original. Each copy 
or duplicate must be entirely clear and 
legible.

7. Section 18.6 is revised to read as 
follows:

§ 18.6 Form of certification.
Each copy of each document 

submitted for filing and publication, 
except a Presidential document or a 
duplicate original, must be certified as 
follows:
(Certified to be a true copy of the original) 
The certification must be signed by a 
certifying officer designated under § 16.1 of 
this chapter.

§18.7 [Amended]
8. In § 18.7 in the first sentence, 

remove the word “his” and add, in its 
place, the word “the”. In the second 
sentence, remove the word “may” and 
add, in its place, the word “will".

9. Section 18.9 is revised to read as 
follows:

§18.9 Style.
Each document submitted by an 

agency for filing and publication shall 
conform to the current edition of the 
U.S. Government Printing Office Style 
Manual in punctuation, capitalization, 
spelling, and other matters of style.

10. Section 18.10 is revised to read as 
follows:

§ 18.10 Illustrations, tabular material, and 
forms.

(a) If it is necessary to publish a form 
or illustration, a clear and legible 
original form or illustration, or a clear

*  Agencies with computer processed data are 
urged to consult with the Office of the Federal 
Register staff about possible use of the data in the 
publication process.

and completely legible reproduction 
approximately 8 Vfe by 11 inches, shall 
be included in the original document 
and each certified copy.

(b) A document that includes tabular 
material may be assigned to the 
deferred publication schedule. See 
§ 17.7.

11. Section 18.11 is removed.
12. Section 18.12 is amended by 

revising the last sentence of paragraph 
(b) and the introductory text of 
paragraph (c) to read as follows:

§18.12 Preamble requirements.
* * * * *

(b) * * *
(See paragraph (c) of this section).

(c) The agency may include the 
following information in the preamble, 
as applicable:
• * * * *

13. Section 18.13 is revised to read as 
follows:

§ 18.13 Withdrawal or correction of filed 
documents.

(a) A document that has been filed for 
public inspection with the Office of the 
Federal Register but not yet published, 
may be withdrawn from publication or 
corrected by the submitting agency. 
Withdrawals or minor corrections may 
be made with a timely letter, signed by a 
duly authorized representative of the 
agency. Extensive corrections may 
require agency withdrawal of the 
document from publication.

(b) Both the originally filed document 
and the withdrawing or correcting letter 
shall remain on file. The original 
document and the withdrawing or 
correcting letter will be retained by the 
Office of the Federal Register after the 
public inspection period expires.

14. Section 18.14 is removed.
15. Section 18.16 is added to read as 

follows:

§ 18.16 Reinstatement of expired 
regulations.

Agencies may reinstate regulations 
removed from the Code of Federal 
Regulations data base which have 
expired by their own terms only by 
republishing the regulations in full text 
in the Federal Register.

16. Section 18.17 is appended by 
revising paragraph (a) and adding 
paragraph (c) to read as follows:

§ 18.17 Effective dates and time periods.
(a) Each document submitted for 

publication in the Federal Register that 
includes an effective date or time period 
should either set forth a date certain or 
a time period measured by a certain 
number of days after publication in the 
Federal Register. When a document sets

forth a time period measured by a 
certain number of days after 
publication, Office of the Federal 
Register staff will compute the date to 
be inserted in the document as set forth 
in paragraph (b) of this section.
* * * * *

(c) In the event an effective date is 
dependent upon Congressional action, 
or an act of Congress or a dispositive 
Federal court decision establishes or 
changes the effective date of an 
agency’s regulation, the issuing agency 
shall promptly publish a document in 
the Federal Register announcing the 
effective date.

§ 18.20 [Amended]
17. Section 18.20 is amended by 

removing paragraph (a), redesignating 
paragraphs (b) and (c) as paragraphs (a) 
and (b), and amending newly 
redesignated paragraph (a) introductory 
text by removing the phrase “Beginning 
April 1,1982,” and capitalize the word 
“each”.

PART 19— EXECUTIVE ORDERS AND 
PRESIDENTIAL PROCLAMATIONS

1. The authority citation for Part 19 is 
revised to read as follows:

Authority: Secs. 1 to 8 of E.Q. 11030,27 FR 
5847, 3 CFR, 1959-1663 Comp., p. 610; E.O. 
11354, 32 FR 7895, 3 CFR, 1966-1970 Comp., p. 
652; and E .0 .12080,43 FR 42235,3 CFR, 1978 
Comp., p. 224.

§ 19.1 [Amended]
2. Section 19.1(e) is amended by 

adding footnote 1 after the reference to 
“Specifications for Descriptions of 
Tracts of Land for Use in Executive 
Orders and Proclamations”, to read as 
follows:

1 Agencies with computer processed 
data are urged to consult with the Office 
of the Federal Register staff about 
possible use of the data in the 
publication process.

3. Section 19.4 is amended by adding 
the following sentence to the end to read 
as follows:

§19.4 Proclamations calling for the 
observance of special days or events. 
* * * * *

Notwithstanding the provisions of 
§ 19.2, the Director shall transmit any 
approved commemorative 
proclamations to the President

PART 20— HANDLING OF THE UNITED 
STATES GOVERNMENT MANUAL 
STATEMENTS

1. The part heading is revised to read 
as shown above.
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2. The authority citation for Part 20 
continues to read as follows:

Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

§ 20.1 [Amended]
3. In § 20.1, the introductory text is 

designated as paragraph (a) 
introductory text and amended by 
capitalizing the word “die" that appears 
before the words “United States 
Government Manual"; paragraphs (a) 
through (d) are redesignated as (a) (1) 
through (4); and the final undesignated 
paragraph is designated as paragraph 
(b) and amended by removing the words 
“his agency’s” and adding, in their 
place, the word “agency”.

4. Section 20.3 is amended by revising 
paragraphs (a) and (c) to read as 
follows:

§ 20.3 Organization.
(a) Information about lines of 

authority and organization may be 
reflected in a chart if  die chart clearly 
delineates the agency’s organizational 
structure. Charts must be prepared so as 
to be perfectly legible when reduced to 
the size of a  Manual page. Charts that 
do not meet this requirement will not be 
included in die Manual. 
* * * * *

(c) Narrative descriptions of 
organizational structure or hierarchy 
that duplicate information conveyed by 
charts or by lists of officials will not be 
published in the Manual.

5. Section 20.4 is revised to read as 
follows:

1 20.4 Description of program activities.
(a) Descriptions should clearly state 

the public purposes that the agency 
serves, and the programs that carry out 
those purposes.

(b) Descriptions of the responsibilities 
of individuals or of administrative units 
common to most agencies will not be 
accepted for publication in the Manual.

PART 21— PREPARATION OF 
DOCUMENTS SUBJECT TO  
CODIflCAHON

1. The authority citation for Part 21 
continues to read as follows:

Authority: 44 U.S.C. 1500; sec. 0, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

2. Section 21.1 is amended by revising 
paragraph (b) to read as follows:

§ 21.1 Drafting.
* * * * ■ * ■

(b) Each agency that prepares a 
document that is subject to codification 
shall include words of issuance and 
amendatory language that precisely

describes the relationship of the new 
provisions to the Code.

§ 21.4 [Removed]
3. Section 21.4 is removed.

§ 21.5 [Removed]
4. Section 21.5 is removed.
5. Section 21.6 is revised to read as 

follows:

§ 21.6 Notice of expiration of codified 
material.

Whenever a codified regulation 
expires after a specified period by its 
own terms or by law, die issuing agency 
shall submit a notification by document 
for publication in the Federal Register.

6. Section 21.8 is amended by adding a 
new paragraph (c) to read as follows:

§ 21.8 Chapters and subchapters. 
* * * * *

(c) Chapter and subchapter 
assignments are made by the Office of 
the Federal Register after agency 
consultation,

7. Section 21.11 is revised to read as 
follows:

§ 2 1 .1 1  Standard organization o f the Code 
of Federal Regulations.

(а] The standard organization consists 
of the following structural units:

(1J Titles, which are numbered 
consecutively in Arabic throughout the 
Code;

(2) Subtitles, which are lettered 
consecutively in capitals throughout die 
title;

(3) Chapters, which are numbered 
consecutively in Roman capitals 
throughout each title;

(4) Subchapters, which are lettered 
consecutively in capitals throughout the 
chapter;

(5) Parts, which are numbered in 
Arabic throughout each title;

(б) Subparts, which are lettered in 
capitals;

(7) Sections, which are numbered in 
Arabic throughout each part. A section 
number includes the number of the part 
followed by a period and the number of 
the section. For example, the section 
number for section 15 of Part 21 is
“§ 21.15”; and

(8) Paragraphs, which are designated 
as follows:
level 1 (a), (b), (c), etc. 
level 2 (1), (2), (3), etc. 
level 3  (ij, (iij. (iiij, etc. 
level 4 (A). (BMC), etc. 
level 5 (J), [2], (3), etc. 
level 8  [0, («), [/u], etc.

§ 21.12 [Amended]
8. In § 21.12 remove the word “shall" 

and add, in its place, the word “may”.

§ 21.13 [Removed]
9. Section 21.13 is removed.
10. Section 21.14 is revised to read as 

follows:

§ 21.14 Deviations from standard 
organization of the Code of Federal 
Regulations.

(a) Any deviation from standard Code 
of Federal Regulations designations 
must be approved in advance by the 
Office of the Federal Register. Requests 
for approval must be submitted in 
writing at least five working days before 
the agency intends to submit the final 
rule document for publication and 
include a copy of the final rule 
document.

(b) The Director of the Federal 
Register may allow the keying of section 
numbers to correspond to a particular 
numbering system used by an agency 
only when the keying will benefit both 
that agency and the public.

§ 21.15 [Removed]
11. Section 21.15 is removed.
12. Section 21.18 is amended by 

revising the last sentence to read as 
follows:

§ 21.18 Tables of contents.
* * * It shall also list the headings for 

the subparts, undesignated center 
headings, sections in the part, and 
appendix headings to thè part or 
subpart.

§ 21.22 [Removed]
13. Section 21.22 is removed.

§ 21.42 [Amended]
14. In § 21.42 remove the word “he" 

and add, in its place, the words “the 
Director”.

15. Section 21.43 is amended by 
revising the second sentence of 
paragraph (b) to read as follows:

§ 21.43 Placing and amending authority 
citations.
* * * * *

(b) * * * The authority citation shall 
appear at the end of the table of 
contents for a part or after each subpart 
heading within the text of a part. * * *

§ 21.45 [Amended]
16. In § 21.45 add the word 

“nonstatutory” before the word 
“document”.

17. Section 21.52 is revised to read as 
follows:

§ 21.52 Statutory material.
(a) United States Code. All citations 

to statutory authority shall include a 
United States Code citation, where 
available. Citations to titles of the 
United States Code, whether or not
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enacted into positive law, may be cited 
without Public Law or U.S. Statutes at 
Large citation. For example:

Authority: 10 U.S.C. 501.

(b) Public Laws and U.S. Statutes at 
Large. Citations to Public Laws and U.S. 
Statutes at Large are optional when the 
United States Code is cited. Citations to 
current public laws and to the U.S. 
Statutes at Large shall refer to the 
section of the public law and the volume 
and page of the U.S. Statutes at Large to 
which they have been assigned. The 
page number shall refer to the page on 
which the section cited begins. For 
example:

Authority: Sec. 5, Pub. L. 80-070, 80 Stat. 
935 (49 U.S.C. 1654); sea 313, Pub. L  85-726, 
72 Stat. 752 (49 U.S.C. 1354).

§21.53 [Amended]
18. In § 21.53 add the word 

“Authority:" in front of die word 
“Special".

PART 22— PREPARATION OF 
NOTICES AND PROPOSED RULES

1. The heading to Part 22 is revised to 
read as shown above.

2. The authority citation for Part 22 
continues to read as follows:

Authority: 44 U.S.C. 1506; sec. 6, E .0 .10530, 
19 FR 2709; 3 CFR, 1954-1958 Comp., p. 189.

3. The undesignated center heading 
for § § 22.1-22.2 is designated as Subpart 
A and revised to read as follows:

Subpart A— Notices
4. The undesignated center heading 

for § § 22.5-22.7 is designated as Subpart 
B and revised to read as follows:

Subpart B— Proposed Rules

§ 22.5 [Amended]
5. In § 22.5, the introductory text is 

amended by removing the phrase 
“notice of proposed rule making” and 
adding in its place “proposed rule” and 
removing the word “notice" and adding

/ Rules and Regulations

in its place “document” and in 
paragraph (a), the words “rule making” 
are made one word.

§ 22.6 [Amended]
8. In § 22.6 the words “in brackets” 

are removed and the brackets that 
appear around the citation, “[1 CFR Part 
22]” are also removed.

§ 22.7 [Amended]
7. In § 22.7 the words “notice o f ’ and 

“making” are removed.
Don W. Wilson,
Chairman.
Joseph Jenifer,
M ember.
Carol Williams,
M ember.
Dick Thornburgh,
A ttorney General.
Don W. Wilson,
A rchivist o f  the United States.
[FR Doc. 89-5228 Filed 3-6-89; 8:45am]
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